Weston ©) Sampson 
| westonandsampson.com 


See — ed CONTRACT 
tel: 978.532.1900 
Cee ee DOCUMENTS 
SEPTEMBER 2024 
TOWN OF 
Norton 
MASSACHUSETTS 


Elm Street Sewer Extension & Water 
Main Improvements Project 


re K tb 


Division 


0 


TABLE OF CONTENTS 


BIDDING AND CONTRACT REQUIREMENTS 


Advertisement for Bids 

Instructions to Bidders 

Geotechnical Subsurface Data 

Form of General Bid 

Agreement 

Performance Bond 

Payment Bond 

General Conditions 

Supplementary Conditions 

State Regulations 

Attachment A Prevailing Wage Rates 
Attachment B - Excerpts from MGL 30, 82 & 149 
Attachment D - Change Orders 
Permits 


GENERAL REQUIREMENTS 


Scope and Sequence of Work 
Control of Work and Materials 
Special Provisions 

Price Adjustments 

Measurement and Payment 
Submittals for Operation and Maintenance Manuals 
Submittals 

Health & Safety Plan 

Temporary Facilities 

Signage (Traffic Control) 

Portable Changeable Message Sign 
Construction Zone Safety Plan 
Uniformed Officers for Temporary Traffic Control 
Tree Protection and Tree Trimming 
Dust Control 

Existing Fences 

Environmental Protection 

Cutting, Coring & Patching 

Cleaning Up 

Equipment Checkout and Testing 
Startup and Testing 

Operations and Maintenance Manuals 
Project Closeout 


Section 
Number 


00100 
00200 
00320 
00410 
00520 
00610 
00615 
00700 
00800 
00830 
00830 
00830 
00830 
00890 


01014 
01110 
01140 
01250 
01270 
01329 
01330 
01380 
01519 
01550 
01551 
01552 
01553 
01560 
01562 
01564 
01570 
01735 
01740 
01750 
01751 
01760 
01770 


Division 


2 


SITE WORK 


Controlled Low-Strength Material 

Geotextile Fabrics 

Ductile Iron Pipe and Fittings for Water Mains 
Polyvinyl Chloride Gravity Pipe and Fittings 
Polyvinyl Chloride Pressure Pipe 

Ductile Iro Pipe and Fittings for Sewers 
Asbestos Abatement for Underground Utilities 
Abandonment of Existing Water Mains 
Clearing and Grubbing 

Dewatering 

Support of Excavation 


Excavation and Handling of Excavated Materials 


Earthwork 

Rock Excavation and Disposal 

Loam Borrow 

Bentonite Dams 

Temporary Water Services 

Insulation for Pipeline 

Hydrants and Valves 

Service Connections (Water Services) 
Connections to Existing Water Mains 
Tracer Tape 

Building Connections & Drop Connections 
Sewer Chimneys 

Valves & Appurtenances for Wastewater Work 
Reconstruction of Existing Sewers & Drains 
Precast Concrete Wetwell Structures 
Precast Concrete Vault and Appurtenances 
Precast Manholes 

Paving 

Curbing 

Cantilevered Slide Gate 

Ornamental Fence 

Loaming and Seeding 


CONCRETE 


Field Concrete 


i 


Section 
Number 


02058 
02071 
02080 
02085 
02088 
02089 
02111 
02221 
02230 
02240 
02252 
02282 
02300 
02324 
02329 
02347 
02511 
02513 
02514 
02515 
02516 
02518 
02530 
02531 
02532 
02534 
02535 
02536 
02631 
02745 
02771 
02822 
02823 
02920 


03302 


Division 


9 


11 


13 


15 


16 


FINISHES 

Painting 

EQUIPMENT 

Submersible Wastewater Pumping Equipment 
SPECIAL CONSTRUCTION 


Process Control Strategies 

Field Instruments and Equipment 
Control Panels 

Variable Frequency Drives 
Programmable Controllers 
Wireless Telemetry System 


MECHANICAL 


Basic Plumbing Requirements 
Process Valves and Appurtenances 
Process Pipe and Fittings 

Natural Gas Piping 


ELECTRICAL 


Electrical Work - General Provisions 

Basic Electrical Materials and Methods 
Grounding and Bonding 

Hangers and Supports for Electrical Systems 
Electrical Identification 

Conductors and Cables 

Raceways and Boxes 

Cabinets and Enclosures 

Wiring Devices 

Packaged Engine Generator 

Surge Protection for Low-Voltage Electrical Power 
Circuits 

Automatic Transfer Switches 

Panelboards 


ili 


Section 
Number 


09900 


11304 


13410 
13420 
13430 
13431 
13440 
13460 


15050 
15110 
15140 
15480 


16010 
16050 
16060 
16070 
16075 
16123 
16130 
16131 
16140 
16231 
16289 


16414 
16442 


Section 
Number 
Division 


APPENDICES 

Appendix A — Geotechnical Engineering Report 

Appendix B — Environmental Subsurface Investigation 
Memorandum 


END OF SECTION 


P:\MA\Norton MA\Elm Street Sewer\Specifications\FINAL\Table of Contents.docx 


iv 


SECTION 00100 


ADVERTISEMENT FOR BIDS 


Town of Norton, Massachusetts 


Sealed bids for construction of Elm Street Sewer Extension & Water Main Improvements Project 
for the Town of Norton, Massachusetts, will be received at the Norton Water/Sewer Department, 
166 John Scott Boulevard, Norton, Massachusetts, until 11:00 a.m. prevailing time, on Tuesday, 
October 8", 2024 at which time and place said bids will be publicly opened and read aloud. 


The scope of work includes construction of approximately 4,500 linear feet of 8-inch DI water 
main, 4,800 linear feet of 8-inch PVC gravity sewer, 950 linear feet of 4-inch PVC force mains, 
and 1 submersible pump station and all appurtenances. 

The required contract completion period is 365 consecutive days including final paving. 

Bid Security in the form of a bid bond, cash, certified check, treasurer’s or cashier’s check payable 
to the Owner, is required in the amount of five percent of the bid, in accordance with Section 


00200, INSTRUCTIONS TO BIDDERS. 


The Instructions to Bidders, Form of General Bid, Agreement, Plans, Specifications, Performance 
and Payment Bond, and other Contract Documents may be examined at the following: 


Accent Printing, Inc., 99 Chelmsford Road, North Billerica, Massachusetts 


Contract Documents may be viewed and downloaded as a Portable Document Format (PDF) file 
free of charge at www.accentblueprints.com. Copies may be obtained for a fee by completing an 
order online or by calling 978-362-8038 for each set. Completed orders may be picked up at the 
office of Accent Printing located at 99 Chelmsford Road, North Billerica, MA 01862 (978-362- 
8038), from 9 a.m. to 4 p.m. Copies may also be shipped to prospective bidders for an additional 
charge to cover handling and mailing fees. All payments for printing and shipping are 
nonrefundable. For addition to the project plan holder’s list to guarantee receipt of addenda, it is 
recommended interested bidders obtain the Contract Documents directly from Accent. Interested 
bidders will be prompted to register an email address with Accent to access the documents. 


The selected contractor shall furnish a performance bond and a payment bond in amount at least 
equal to one hundred percent (100%) of the contract price as stipulated in Section 00700 GENERAL 
CONDITIONS of these specifications. 


All bids for this project are subject to applicable bidding laws of Massachusetts, including General 
Laws Chapter 30, Section 39M as amended. 


Prevailing Wage Rates as determined by the Director of the Executive Office of Labor and 


Workforce Development under the provisions of the Massachusetts General Laws Chapter 149, 
Section 26 to 27H, as amended, apply to this project. It is the responsibility of the Bidder, before 
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bid opening, to request, if necessary, any additional information on Prevailing Wage Rates for 
those trades people who may be employed for the proposed work under this contract. 


By submission of a bid, the Bidder agrees that this bid shall be good and may not be withdrawn 
for a period of 30 days, Saturdays, Sundays and legal holidays excluded after the opening of bids. 


The Owner reserves the right to waive any informalities in bids and to reject any or all bids. 
TOWN OF NORTON, MASSACHUSETTS 
BY ITS WATER/SEWER DEPARTMENT 


Weston & Sampson Engineers, Inc. 
Reading, Massachusetts 
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1. Receipt and Opening of Bids 


The Town of Norton, herein called the OWNER, acting by and through its Water/Sewer 
Department_will receive sealed Bids for the construction of the Elm Street Sewer Extension 
& Water Main Improvements Project. 


Such bids addressed to the Town of Norton and endorsed “Bid for the Elm Street Sewer 
Extension & Water Main Improvements Project” will be received at the Norton 
Water/Sewer Department, 166 John Scott Boulevard, Norton, Massachusetts, until 11:00 
a.m. prevailing time on Tuesday, October 8", 2024, at which time and place said bids will 
be publicly opened and read aloud. 


If the building at which bids are to be received is closed for any reason on the date and time 
that bids are due, receipt of bids by the Owner will be postponed until the next business 
day at the time originally stated for receipt of bids. 


Any bid may be withdrawn prior to the above scheduled time for the opening of bids or 
authorized postponement thereof. Any bid received after the time and date specified will 
not be considered. By submission of a bid, the bidder agrees that this bid shall be good and 
may not be withdrawn for the number of days, after the opening of bids, as stipulated in 
the FORM OF GENERAL BID. 


Ds Location and Work to be Done 


The location, general characteristics, and principal details of the Work are indicated on a 
set of 17 drawings titled "Elm Street Sewer Extension & Water Main Improvements 
Project”. 


Additional drawings showing details in accordance with which the Work is to be done may 
be furnished by addendum from time to time during the bidding period by the ENGINEER, 
and shall then become a part of the Contract Documents. 


The CONTRACTOR shall furnish all superintendence, labor, services, materials, 
equipment, plant, machinery, apparatus, appliances, tools, supplies, bailing, shoring, 
removal, and all other things necessary to do all work required for the completion of each 
item of the Work and as herein specified. 


The Work to be done and paid for under any item shall not be limited to the exact extent 
mentioned or described but shall include all incidental work necessary or customarily done 
for the completion of that item. 


5 Preparation of Bid 


Each bid must be submitted on the prescribed form in Section 00410. All blank spaces for 
bid prices must be filled in, in ink or typewritten, in both words and figures. 


Each bid must be submitted in a sealed envelope bearing on the outside the name of the 
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bidder, its address, and endorsed with the name of the project as specified in Receipt and 
Opening of Bids, above. 


If forwarded by mail, the sealed envelope containing the bid must be enclosed in another 
envelope addressed as specified in Receipt and Opening of Bids, above. 


4. Modification of Bids 


Any bidder may modify its bid by written communication at any time prior to the scheduled 
closing time for receipt of bids. Any telegraphic communication must be received by the 
OWNER prior to the closing time, and, provided further, for any telegraphic 
communication that modifies a bid the OWNER is satisfied that a written confirmation of 
the modification over the signature of the bidder was mailed prior to the closing time. 


The modification communication shall not reveal the bid price but shall provide the 
addition or subtraction or other modification so that the final prices or terms will not be 
known by the OWNER until the sealed bid is opened. If written confirmation is not 
received within two days from the closing time, no consideration will be given to the 
facsimile transmission. 


5. Obligation of Bidder 


At the time of the opening of bids each bidder will be presumed to have inspected the site 
and to have read and to be thoroughly familiar with the Contract Documents (including all 
addenda). The failure or omission of any bidder to examine any form, instrument, or 
document shall in no way relieve any bidder from any obligation in respect of its bid. 


6. Information not Guaranteed 


All information given in the Contract Documents relating to subsurface and other 
conditions, natural phenomena, existing pipes, and other structures is from the best sources 
at present available to the OWNER. All such information is furnished only for the 
information and convenience of bidders and is not guaranteed. 


It is agreed and understood that the OWNER does not warrant or guarantee that the 
subsurface or other conditions, natural phenomena, existing pipes, or other structures 
encountered during construction will be the same as those indicated in the Contract 
Documents. 


It is further agreed and understood that no bidder or CONTRACTOR shall use or be 
entitled to use any of the information made available to it or obtained in any examination 
made by it in any manner as a basis of or grounds for any claim or demand against the 
OWNER or the ENGINEER, arising from or by reason of any variance which may exist 
between the information made available and the actual subsurface or other conditions, 
natural phenomena, existing pipes or other structures actually encountered during the 
construction work, except as may otherwise be expressly provided for in the Contract 
Documents. 
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7. Bid Security 


Each bid must be accompanied by a certified check, a bid bond, cash, a treasurer's or 
cashier's check, payable to the OWNER, in the amount stated in Section 00100, 
ADVERTISEMENT FOR BIDS. Such deposits will be returned to all except the three 
lowest responsible and eligible bidders within five days, Saturdays, Sundays, and legal 
holidays excluded, after the opening of bids, and the remaining deposits will be returned 
promptly after the OWNER and the accepted bidder have executed the Contract, or if no 
notice of intent to award has been presented to any bidder within 30 days, Saturdays, 
Sundays and legal holidays excluded, after the date of the opening of bids, upon demand 
of the bidder at any time thereafter. 


8. Time for Completion 


The successful general bidder must agree to commence work on or before a date to be 
specified in the written "Notice to Proceed" from the OWNER and to fully complete the 
project within the time limit stated in Section 00410, FORM OF GENERAL BID. 


2. Addenda and Interpretations 


No interpretation of the meaning of the plans, specifications or other prebid documents will 
be made to any bidder orally, and if provided orally, shall not be relied upon by bidders 
unless confirmed in a written addendum. All information given to bidders other than by 
means of the plans, specifications, or by addenda, as described below, is given informally 
and shall not be used as the basis of a claim against the OWNER or the ENGINEER. 


Every request for such interpretation should be in writing (typed, not handwritten) 
addressed to Weston & Sampson Engineers, Inc., 55 Walkers Brook Drive, Reading, 
Massachusetts 01867 Attention: CSD, or sent via email to Mahoney.Carolyn @ wseinc.com 
and to be given consideration must be received at least ten working days prior to the date 
fixed for the opening of bids. 


Any and all such interpretations and any supplemental instructions will be in the form of 
written addenda to the specifications which, when issued, may be viewed and downloaded 
as a Portable Document File (PDF) at www.accentblueprints.com. A notification of 
addenda will be emailed to all prospective bidders to email addresses furnished by them 
for such purposes. Bidders picking up sets of bid documents will be given all addenda 
issued to date and will be required to sign for all documents, acknowledging 
receipt. Failure of any bidder to receive any such addendum or interpretation shall not 
relieve such bidder from any obligation under its bid as submitted, and each bidder must 
confirm for itself that it has received all addenda. All addenda so issued shall become part 
of the Contract Documents. 
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10. Bid Opening Procedure 


The following list of requirements shall be met by each filed bid. 


Bids shall be filed at the place and before the time specified in Receipt and Opening of 
Bids, above. 


The bid and all accompanying documents so required shall be signed by the Bidder or its 
authorized representative before submission. 


All bidders shall include with their bids written acknowledgment of receipt of all addenda. 
Refer to acknowledgment form provided in Section 00410, FORM OF GENERAL BID. 


The total dollar amount of each bid will be read, and the three apparent lowest bids will be 
selected for further consideration. These three apparent low bids will be read aloud for the 
benefit of the other bidders and the bid opening procedure will be closed. All those present 
at the bid opening may examine all bids after the bid opening and after the reading of the 
three apparent low bids except for the DCAMM Update Statements if contained therein, 
which are not public records. 


11. | Comparison of Bids 


Bids will be compared on the basis of the quantities and unit and lump sum prices stated in 
the bid forms. 


In the event that there is a discrepancy in Section 00410, FORM OF GENERAL BID 
between the lump sum or unit prices written in words and figures, the prices written in 
words will govern. 


The OWNER agrees to examine and consider each FORM OF GENERAL BID submitted 
in accordance with the terms and conditions set forth herein and as set forth in Section 
00410, FORM OF GENERAL BID. 


12. Statutes Regulating Competitive Bidding 


Any bid, which does not comply with the provisions of Massachusetts General Laws 
Chapter 30, Section 39M as amended, need not be accepted and the OWNER may reject 
every such bid. 


US: Right to Reject Bid 
The OWNER may consider informal any bid not prepared and submitted in accordance 


with the provisions hereof and may waive any informalities or reject any and all bids, 
should the OWNER deem it to be in the public interest to do so. 
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The OWNER may also reject bids which in its sole judgment are either incomplete, 
conditional, obscure or not responsive or which contain additions not called for, erasures 
not properly initialed, alterations, or similar irregularities, and may reject bids for any other 
reason permitted by law, or the OWNER may waive such omissions, conditions or 
irregularities. 


14. Ability and Experience of Bidder 


No award will be made to any bidder who cannot satisfy the OWNER that it has sufficient 
ability and experience in this class of work and sufficient capital and plant to enable it to 
prosecute and complete the work successfully within the time named. The OWNER's 
decision or judgment on these matters will be final, conclusive, and binding to the fullest 
extent permitted by law. 


The OWNER may make such investigations as it deems necessary, and the bidder shall 
furnish to the OWNER, under oath if so required, all such information and data for this 


purpose as the OWNER may request. 


15. Conditions of Work 


Each bidder must inform itself fully of the conditions relating to the construction of the 
project and the employment of labor thereon. Failure to do so will not relieve a successful 
bidder of its obligation to furnish all material and labor necessary to carry out the provisions 
of its contract. Insofar as possible the CONTRACTOR, in carrying out its work, must 
employ such methods or means as will not cause any interruption of or interference with 
the work of any other contractor. 


16. Security for Faithful Performance 


Simultaneously with its delivery of the executed Contract, the CONTRACTOR shall 
furnish a surety bond or bonds as security for faithful performance of this Contract and for 
the payment of all persons performing labor and materials under this Contract as specified 
in Section 00700, GENERAL CONDITIONS included herein, each in the amount of 100 
percent of its bid. The surety on such bond or bonds shall be a surety company qualified 
to do business under the laws of the Commonwealth and satisfactory to the OWNER. The 
bonds shall remain in force for one year after final acceptance of the work by the OWNER, 
unless the OWNER, in writing, releases the CONTRACTOR from the obligation sooner. 


17, Power of Attorney 


Attorneys-in-fact who sign Contract bonds must file with each bond a certified and 
effectively dated copy of their power of attorney. 
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18. 


19; 


20. 


21. 


Laws and Regulations 


Applicable provisions of Massachusetts General Laws and Regulations and/or the United 
States Code and Code of Federal Regulations govern this Contract and any provision in 
violation of the foregoing shall be deemed null, void and of no effect. Where a conflict 
between Federal and State Laws and Regulations exists, the more stringent requirement 
shall apply. 


The bidder's attention is directed to the fact that all applicable State laws, municipal 
ordinances or bylaws, and the rules and regulations of all authorities having jurisdiction 
over construction of the project shall apply to the Contract throughout, and they will be 
deemed to be included in the Contract the same as though herein written out in full. 


Attention is directed to Section 00830 STATE REGULATIONS and to other applicable 
sections of this specification. In the event of any conflict between provisions of law or 
regulation quoted or paraphrased in the Contract Documents, the actual provisions of law 
or regulation shall control. 


Liquidated Damages for Failure to Enter into Contract 


The successful bidder, upon its failure or refusal to execute and deliver the Contract, Bonds 
and Certificates of Insurance required within 10 days after receipt of notice of the 
acceptance of the bid, shall, except as otherwise provided by applicable law, forfeit to the 
OWNER, as liquidated damages for such failure or refusal, the security deposited with its 
bid, provided that the amount forfeited shall not exceed the difference between its bid price 
and the bid price of the next lowest responsible and eligible bidder. In case of death, 
disability, bonafide clerical or mechanical error of a substantial nature, or other similar 
unforeseen circumstances affecting the bidder, its bid deposit will be returned. 


Indeterminate Items and Estimated Quantities 


The work to be done under this Contract has been divided into parts or items, if applicable, 
to enable each bidder to bid on different portions of the work in accordance with its estimate 
of their cost and so that the actual quantity of work executed under each item may be paid 
for at the price bid for that particular item, even though each bidder may have judged that 
such quantity may be greater or less than the estimated quantity stated in Section 00410, 
FORM OF GENERAL BID. 


CONTRACTOR Records 


The CONTRACTOR shall comply with the provisions of Massachusetts General Laws, 
Chapter 30, Section 39R, concerning CONTRACTOR records. This section has been 
reprinted in Section 00830, STATE REGULATIONS. 
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22. Bidder Certification — OSHA Training 


All employees who work on Massachusetts public works construction sites, on projects 
estimated to cost more than $10,000, must have no less than ten (10) hours of OSHA- 
approved safety and health training. 


The Massachusetts Attorney General is authorized to restrain award of construction 
contracts to any contractor who is in violation of this requirement and to restrain the 
performance of these contracts by non-complying contractors. 


Noncompliance with this law will disqualify contractors from bidding on public contracts. 


22. Prevailing Wage Rates 
Prevailing Wage Rates as determined by the Director of the Executive Office of Labor and 
Workforce Development under the provision of the Massachusetts General Laws, Chapter 
149, Sections 26 to 27H, as amended, apply to this project. It is the responsibility of the 
bidder, before bid opening, to request if necessary, any additional information on 
Prevailing Wage Rates for those trades people who may be employed for the proposed 
work under this contract. 


The Contractor is responsible for requesting up to date wage rates from the Owner prior to 
the one-year anniversary of the notice to proceed of this contract. The Owner shall obtain 
updated wage rates from the Director and provide them to the Contractor upon said request. 


24. Price Adjustments 


This Contract is subject to the provisions for material price adjustments in accordance with 
Chapter 30, Section 38A of the Massachusetts General Laws. 


END OF SECTION 
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SECTION 00320 


GEOTECHNICAL SUBSURFACE DATA 
PART 1 - GENERAL: 


1.01 SCOPE: 


A. | A subsurface exploration program consisting of borings, probes, and rock cores has been 
performed, with reasonable care. The following geotechnical report is appended hereto 
and is for information purposes only as described below: 


e Geotechnical Engineering Report (See Appendix A) 
e Environmental Subsurface Investigation Memorandum (See Appendix B) 


Samples of the materials encountered during the subsurface exploration program may be 
viewed upon request during the bidding period only at the office of Weston & Sampson 
Engineers, Inc., 100 Foxborough Boulevard, Suite 250, Foxborough, MA 02035. 


B. The attached geotechnical engineering report and environmental subsurface investigation 
memorandum are provided for informational purposes only and do not provide warranty of 
subsurface conditions. The Contractor shall not rely on the interpretations, opinions, 
conclusions, or recommendations included in the report, only the factual data relative to 
the specific times, locations, and depths/elevations referenced in the report, only the factual 
data relative to the specific times, locations, and depths/elevations referenced in the 
reports. Specific project requirements, including any options selected from the 
geotechnical report, are referenced only in the drawings and specifications. 


C. — Ifthe Contractor deems the subsurface information insufficient, they may, after obtaining 
Owner’s permission, carry out additional subsurface explorations, at no expense to the 
Owner. 


D. Subsurface information provided in the Contract Documents is limited by the methods 
used for obtaining and expressing such data and is subject to various interpretations. The 
terms used to describe soils, rock, groundwater and such other conditions are subject to 
local usage and individual interpretation. 


E. Borings, probes, and rock cores have been completed substantially at the locations 
indicated on the drawings and advanced to the depths shown on the logs. Soil and bedrock 
information presented in the logs, as to classification, gradation, properties, density and 
consistency, is based on visual observation of recovered samples. Reported groundwater 
levels are those measured in the field at the particular location and at the time 
measurements were made, and do not necessarily represent permanent or variable 
groundwater elevations. Groundwater elevations may be affected by temperature, rainfall, 
and other factors that may not have been present at the time the measurements were made. 
The Contractor should be aware that groundwater level fluctuations may affect methods of 
construction. 
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F. Subsurface exploration, soil and rock data are for the general information of the 
Contractor. The Contractors bidding on the project are obligated to examine the site, 
review borings, probes, all available information and records of explorations, 
investigations and other pertinent data for the site, and then based upon their own 
interpretations and investigations decide the character of material to be encountered and 
excavated, the suitability of the materials to be used for backfilling and such other 
purposes, the groundwater conditions, difficulties or obstacles likely to be encountered, 
and other conditions affecting the work. The subsurface data is accurate only at the 
particular locations and times the subsurface explorations were made. No other warranty 
either expressed or implied by the Owner, Engineer or their agents is made as to the 
accuracy of the subsurface information and data shown on the drawings or presented in the 
Contract Documents. 


END OF SECTION 


\\wse03.local\WSE\Projects\MA\Norton MA\EIm Street Sewer\Specifications\FINAL\DIVISION 0\00320 - Geotechnical Subsurface Data.doc 


01/31/2023 00320-2 


SECTION 00410 
FORM OF GENERAL BID 


Proposal of (hereinafter called "Bidder")* 
(__) acorporation, organized and existing under the laws of the State of 
(_) ajoint venture 
(_) a limited liability company 
(_) apartnership 


(_) an individual doing business as 


*Insert corporation, partnership, joint venture, limited liability company, or individual as 
applicable. 


To the Town of Norton (hereinafter called the Owner). 
Everyone: 


The undersigned Bidder, in compliance with your invitation for bids for the construction 
of the Elm Street Sewer Extension & Water Main Improvements Project having examined the 
plans and specifications with related documents and the site of the proposed work and being 
familiar with all of the conditions surrounding the construction of the proposed project including 
the availability of materials and labor, hereby proposes to furnish all superintendence, labor, 
services, materials, equipment, plant, machinery, apparatus, appliances, tools, supplies, bailing, 
shoring, removal, and all other things necessary to construct the project in accordance with the 
contract documents, as prepared by Weston & Sampson Engineers, Inc., within the time set forth 
therein and at the prices stated below. These prices are to cover all expenses incurred in performing 


the work required under the contract documents, of which this bid is a part. 


The Bidder hereby agrees that if selected as the Contractor it will commence work under 
this contract on or before a date to be fixed in the written "Notice to Proceed" given by the Owner 
to the Contractor and to fully complete the project within 365 consecutive days of the start date 
fixed in the "Notice to Proceed." The Bidder further agrees to pay as liquidated damages the sum 


of $1,300 for each consecutive calendar day thereafter during which the work has not been fully 
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completed, as provided in the "Liquidated Damages" provisions of Section 00800 


SUPPLEMENTARY CONDITIONS. 


Bidder acknowledges receipt of the following addenda: 


No. Dated: 
No. Dated: 
No. Dated: 


The Bidder agrees to perform the work described in the specifications and shown on the plans for 
the following lump sum or unit prices: 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
1 Sewers Complete in Place 
la 3,950 Lf. 8-inch PVC Sewers, 0-12 ft. deep, per 
linear foot $ 
and (dollars) 
(cents) 


es Se 


lb 850 Lf. 8-inch PVC Sewers, >12 ft. deep, per 
linear foot $ 
and (dollars) 
(cents) 


($ ) 


2 Building Connection Systems 
2a 48 each 8 x 6-inch wye branches for PVC pipe, 
each $ 
and (dollars) 
(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
2b TS VL. 6-inch sewer chimneys, per vertical foot 
$ 
and (dollars) 
(cents) 


($ ) 


2e 800 Lf. 6-inch PVC building connections, per 
linear foot $ 
and (dollars) 
(cents) 


($ ) 


3 Sewage Force Mains and Fittings 
3a 901E 4-inch PVC force main, per linear foot 
$ 
and (dollars) 
(cents) 
a 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
3b 1 each 6-foot diameter force main valve manhole, 
each ¢ 
and (dollars) 
(cents) 


($ ) 


3c 1 Ls. Connection to existing force mains, lump 
sum $ 
and (dollars) 
(cents) 


($ ) 


4 Sewer Manholes and Appurtenances 
4a 22 each Manhole base with standard frame & 
cover (4-foot diameter), each $ 
and (dollars) 
(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
4b 250 v.f. Manhole walls and cones, per vertical foot 
$ 
and (dollars) 
(cents) 


($ ) 


Ac 6 each 8-inch PVC stub and end cap, each 


and (dollars) 


(cents) 


($ ) 


5 Water Mains and Fittings 


5a 4,500 Lf. 8-inch DI water main pipe and fittings, per 
linear foot $ 


and (dollars) 


(cents) 


a 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 


5b 100 Lf. 6-inch DI water main pipe and fittings, per 
linear foot $ 


and (dollars) 


(cents) 


($ ) 


5c 1,000 Ibs Additional fittings, per pound 


and (dollars) 


(cents) 


($ ) 


5f 4,600 L-f. Polyethylene Encasement, per linear foot 


and (dollars) 


(cents) 


ae 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 


03/30/2021 00410-7 


Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
6 Temporary Service Piping 
6a 4,800 L-f. 4-inch temporary service pipe, per linear 
foot $ 
and (dollars) 
(cents) 


($ ) 


6b 5,600 Lf. 2-inch temporary service pipe, per linear 
foot $ 
and (dollars) 
(cents) 


($ ) 


7 Hydrants and Valves 
7a 8 each Hydrants, each 
$ 
and (dollars) 
(cents) 


a 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 


7b 8 each Remove existing hydrant, each 


and (dollars) 


(cents) 


($ ) 


fie 12 each 8-inch gate valves, each 


and (dollars) 


(cents) 


($ ) 


7d 8 each 6-inch gate valves, each 


and (dollars) 


(cents) 


ae 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 
No. Quantity* Price Bid in Both Words and Figures Total in Figure 


8 Service Connections 


8a 1,100 L-f. 1-inch PE piping, per linear foot 


and (dollars) 


(cents) 


($ ) 


8b 45 each 1-inch corporation stops, each 


and (dollars) 


(cents) 


($ ) 


8c 45 each 1-inch curb stops, each 


and (dollars) 


(cents) 


a 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 


8d 2 each 1-1/2-inch to 2-inch corporation stops, 
each $ 
and (dollars) 
(cents) 


($ ) 


8e 2 each 1-1/2-inch to 2-inch curb stops, each 
$ 
and (dollars) 
(cents) 
a 
8f 50 Lf. 1-1/2-inch to 2-inch copper piping, per 
linear foot $ 
and (dollars) 
(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 
No. Quantity* Price Bid in Both Words and Figures Total in Figure 


9 Rock Excavation and Disposal 


9a(1) 1,200 c.y. Rock excavation and disposal, per cubic 
yard (min) $120,000.00 


One hundred 
and (dollars) 
Zero 
(cents) 


($___ 100.00 ) 


9a(2) 1,200 c.y. Rock excavation and disposal, per cubic 
yard (add'l) $ 
and (dollars) 
(cents) 


($ ) 


10 Miscellaneous Earthwork 
10a 100 c.y. Controlled density fill, per cubic yard 
$ 
and (dollars) 
(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
10b 500 c.y. Unsuitable material above normal grade, 
per cubic yard $ 
and (dollars) 
(cents) 


($ ) 


10c 500 c.y. Unsuitable material below normal grade, 
per cubic yard $ 
and (dollars) 
(cents) 


($ ) 


10d 100 c.y. Additional earthwork, per cubic yard 
$ 
and (dollars) 
(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
10e 100 c.y. Test pits, per cubic yard 
$ 
and (dollars) 
(cents) 


($ ) 


10f(1) = 2,300 tons Excavation, removal, and disposal of 
Group A-1 soils, per ton (min) $46,000.00 


Twenty 
and (dollars) 


Zero 
(cents) 


($___ 20.00 ) 


10f(2) = 2,300 tons Excavation, removal, and disposal of 
Group A-1 soils, per ton (add'l) $ 


and (dollars) 


(cents) 


ae 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
10g(1) 775 tons Excavation, removal, and disposal of 
Group A-2 soils, per ton (min) $23,250.00 


Thirty 
and (dollars) 
zero 
(cents) 


($___ 30.00 ) 


10g(2) 775 tons Excavation, removal, and disposal of 
Group A-2 soils, per ton (add'l) $ 


and (dollars) 


(cents) 


($ ) 


10h(1) 775 tons Excavation, removal, and disposal of 
Group B soils, per ton (min) $46,500.00 


Sixty 
and (dollars) 
zero 
(cents) 


($60.00 ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
10h(2) 775 tons Excavation, removal, and disposal of 
Group B soils, per ton (add'l) $ 
and (dollars) 
(cents) 


($ ) 


101 11 Dams Bentonite clay dams, each 


and (dollars) 


(cents) 


($ ) 


11 Dewatering 


lla 1 Ls. Normal Dewatering, lump sum 


and (dollars) 


(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
11b 1 Ls. Special Dewatering, lump sum 
$ 
and (dollars) 
(cents) 


($ ) 


12 Pavement Replacement 


12a 10,300 Lf. Temporary pavement, 2-inches thick 


(trench width), per linear foot $ 
and (dollars) 
(cents) 


($ ) 


12b 1,900 tons Permanent pavement, 4-inch thick binder 
course (trench width), per ton $ 


and (dollars) 


(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
12c 700 tons Permanent pavement, 1-1/2-inch thick top 
course (trench width), per ton $ 
and (dollars) 
(cents) 


($ ) 


12d 14,800 s.y. 1-1/2-inch mill and overlay, per square 
yard $ 


and (dollars) 


(cents) 


($ ) 


12e 100 tons Additional pavement, per ton 


and (dollars) 


(cents) 


ae 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 
No. Quantity* Price Bid in Both Words and Figures Total in Figure 


12k 10,000 Lf. Fast drying paint, per linear foot 


and (dollars) 


(cents) 


($ ) 


13 Environmental Protection 


13a 12 basins Catch basin protection, per basin 


and (dollars) 


(cents) 


($ ) 


13b 1,350 Lf. Straw wattles, per linear foot 


and (dollars) 


(cents) 


a 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 
13c 1,300 Ibs Calcium chloride, per pound 
$ 
and (dollars) 
(cents) 


($ ) 


14 Pump Stations 


14a 1 Ls. Elm Street Pump Station, complete in 
place, lump sum $ 


and (dollars) 


(cents) 


($ ) 


15 Mobilization 


15a 1 Ls. Mobilization (no more than 5% of the sum 
of items | through 14), lump sum $ 


and (dollars) 


(cents) 


($ ) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Item Estimated Bid Description Unit or Lump Sum 


No. Quantity* Price Bid in Both Words and Figures Total in Figure 


The computed contract price for all Items 1 through 15, inclusive, is: 


Dollars 
(In Words) 
and Cents ($ ) 
(In Words) (In Figures) 


*Quantity assumed for comparison of bids. 


**The unit price in Items 9a(1), 10f(1), 10g(1), 10h(1) is the minimum allowed for these items. 
The bidder may add to the minimum in Items 9a(2), 10f(2), 10g(2), 10h(2). 
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Il entries shall be made clearly in ink or typewritten. Amounts are to be shown in both 
words and figures. In case of discrepancy between the prices written in words and those written 
in figures, the amount shown in words shall govern. In the event there is a discrepancy between 
the unit prices and the total sum of all of the items (the computed contract price), the unit prices 


shall govern. 


The above unit prices shall include all superintendence, labor, services, materials, 
equipment, plant, machinery, apparatus, appliances, tools, supplies, bailing, shoring, removal, and 


all other things necessary to cover the finished work of the several kinds called for. 


The Bidder understands that all bids for this project are subject to the applicable bidding 
laws of the Commonwealth of Massachusetts, including General Laws Chapter 30, Section 39M, 


as amended. 


The contract will be awarded to the lowest responsible and eligible bidder. 


The Bidder understands that the Owner reserves the right to reject any or all bids and to 


waive any informalities in the bidding. 


The Bidder agrees that this bid shall be good and may not be withdrawn for a period of 30 
days, Saturdays, Sundays and legal holidays excluded, after the opening of bids. 


Within 10 days of receipt of the written notice of acceptance of this bid, the Bidder will 
execute the formal agreement attached in Section 00520 AGREEMENT. 


Bid security is attached in the sum of five percent (5%) of the total bid in accordance with 
the conditions of Section 00200 INSTRUCTIONS TO BIDDERS. The bid security may become 
the property of the Owner in the event the contract and bond are not executed within the time set 


forth above. 


The selected Contractor shall furnish a performance bond and a payment bond in an amount 
at least equal to one hundred percent (100%) of the contract prices in accordance with Section 
00610 PERFORMANCE BOND, Section 00615 PAYMENT BOND, and as stipulated in Section 
00700 GENERAL CONDITIONS of these specifications. 
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The undersigned offers the following information as evidence of its qualifications to 
perform the work as bid upon according to all the requirements of the plans and specifications. 
1. Have been in business under present name for years. 


2: The names and addresses of all persons interested in the bid (if made by a 
partnership or corporation) as Principals, are as follows: 


(Attach supplementary list if necessary) 
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TCOC/O€/E0 


vc-O1 700 


3. The Bidder shall state below what work of a similar character to that included in the proposed contract it has done, and give references 
that will enable the Owner to judge its experience, skill and business standing (add supplementary page if necessary). 


Completion Date Project Name Contract Amount Design Engineer Reference Name Telephone No. 


Pursuant to M.G.L. CH. 62C, Sec 49A, the undersigned Bidder certifies under the penalties 
of perjury that it is in compliance with all laws of the Commonwealth relating to taxes, reporting 


of employees and contractors, and withholding and remitting child support. 


The undersigned Bidder hereby certifies it will comply with the specific affirmative action 
steps contained in the EEO/AA provisions of this Contract, including compliance with the 
Disadvantaged Business Enterprise provisions as required under these contract provisions. The 
contractor receiving the award of the contract shall incorporate the EEO/AA provisions of this 
contract into all subcontracts and purchase orders so that such provisions will be binding upon 


each subcontractor or vendor. 


The undersigned Bidder hereby certifies that (1) it is able to furnish labor that can work in harmony 
with all other elements of labor employed or to be employed in the work; (2) that all employees to 
be employed at the worksite will have successfully completed a course in construction safety and 
health approved by the United States Occupational Safety and Health Administration that is at 
least 10 hours in duration at the time the employee begins work and who shall furnish 
documentation of successful completion of said course with the first certified payroll report for 
each employee; and 3) that all employees to be employed in the work subject to this bid have 
successfully completed a course in construction safety and health approved by the United States 


Occupational Safety and Health Administration that is at least 10 hours in duration. 


The undersigned certifies under penalties of perjury that this bid is in all respects bona fide, 
fair and made without collusion or fraud with any other person. As used in this paragraph the word 
"person" shall mean any natural person, joint venture, partnership, corporation or other business 


or legal entity. 


The undersigned Bidder hereby certifies, under pains and penalties of perjury, that the 
foregoing bid is based upon the payment to laborers to be employed on the project of wages in an 
amount no less than the applicable prevailing wage rates established for the project by the 
Massachusetts Department of Labor and Workforce Development. The undersigned bidder agrees 
to indemnify the awarding authority for, from and against any loss, expense, damages, actions or 
claims, including any expense incurred in connection with any delay or stoppage of the project 


work arising out of or as a result of (1) the failure of the said bid to be based upon the payment of 
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the said applicable prevailing wage rates or (2) the failure of the bidder, if selected as the 


Contractor, to pay laborers employed on the project the said applicable prevailing wage rates. 


The undersigned further certifies under penalty of perjury that the said undersigned is not 
presently debarred from doing public construction work in the Commonwealth of Massachusetts 
under the provisions of Section Twenty-Nine F of Chapter Twenty-Nine, Section 25C (10) of 
Chapter 152 (workers’ compensation) or any other applicable debarment provisions of any other 


Chapter of the General Laws or any rule or regulations promulgated thereunder. 


Respectfully submitted: 


Date By 


(Signature) 


(Name - Typed or Printed) 


(Title) 
(SEAL - if bid is by a corporation) 


(Business Name) 


(Federal ID Number) 


(Business Address) 


(City and State) 


(Telephone Number) 


(Fax Number) 
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SECTION 00520 


AGREEMENT 


THIS AGREEMENT, made this day of , 2024, by and between 


the Town of Norton, Massachusetts, hereinafter called "OWNER," acting herein through its 
Water/Sewer Commission and doing business as 
(a corporation) (a limited liability company) (a partnership) (a joint venture) (an individual)* 
located in the (City) (Town)* of , County of. 
, and State of , hereinafter called "CONTRACTOR." 


WITNESSETH: That for and in consideration of the payments and agreements hereinafter 
mentioned, to be made and performed by the OWNER, the CONTRACTOR hereby agrees with 
the OWNER to commence and complete the project described as follows: 


ELM STREET SEWER EXTENSION & WATER MAIN IMPROVEMENTS PROJECT 


hereinafter called the project, for the sum of 
Dollars and Cents ($ ) and 
all extra work in connection therewith, under the terms as stated in the Contract Documents; and 
at its own proper cost and expense to furnish superintendence, labor, services, materials, 
equipment, plant, machinery, apparatus, appliances, tools, supplies, bailing, shoring, removal, and 
all other things necessary to complete the said project in accordance with the conditions and prices 
stated in Section 00410, FORM OF GENERAL BID, Section 00700, GENERAL CONDITIONS, 
Section 00800, SUPPLEMENTARY CONDITIONS, Section 00830, STATE REGULATIONS, 
the plans, which include all maps, plates, drawings, blue prints, and the specifications and all other 
contract documents therefor as prepared by Weston & Sampson Engineers, Inc., including all bid 
documents. 


The CONTRACTOR hereby agrees to commence work under this contract on or before a date to 
be fixed in the written Notice to Proceed given by the OWNER to the CONTRACTOR and to fully 
complete the project within 365 consecutive days of the start date fixed in the Notice to Proceed. 
The CONTRACTOR further agrees to pay as liquidated damages the sum of $1,300 for each 
consecutive calendar day thereafter during which the work has not been fully completed, as 
provided in the Liquidated Damages provisions of Section 00800 SUPPLEMENTARY 
CONDITIONS. 


The CONTRACTOR shall not discriminate against or exclude any person from participation 


herein on grounds of race, color, religious creed, national origin, sex, sexual orientation, ancestry, 
or age; and that it shall take affirmative actions to insure that applicants are employed, and that 
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employees are treated during their employment, without regard to race, color, religious creed, 
national origin, sex, sexual orientation, ancestry, age, or handicapped status. 


The CONTRACTOR shall not participate in or cooperate with an international boycott, as defined 
in Section 999 (b)(3) and (4) of the Internal Revenue Code of 1986, as amended, or engage in 
conduct declared to be unlawful by Section 2 of Chapter 151E of the Massachusetts General Laws. 


Applicable provisions of Massachusetts General Laws and Regulations and/or the United States 
Code and Code of Federal Regulations govern this Agreement and any provision in violation of 
the foregoing shall be deemed null, void and of no effect. Where conflict between Federal and 
State Laws and Regulations exists, the more stringent requirement shall apply. 


Subject to G.L. c.30, sec. 39K and/or sec. 39G and G.L. c.30, sec. 39F, as applicable, the OWNER 
agrees to pay the CONTRACTOR in current funds for the performance of the Agreement, subject 
to additions and deductions, as provided in Section 00700, GENERAL CONDITIONS, and to 
make payments on account thereof as provided in Section 00700, GENERAL CONDITIONS and 
Section 00800, SUPPLEMENTARY CONDITIONS 


In accordance with the requirements of G.L. c.149, §27B, the Contractor shall submit, and shall 
require all of its subcontractors required to keep a record of hours and wages paid to laborers 
employed on the project to submit, to the awarding authority on a weekly basis, copies of such 
records. All such weekly submissions shall be accompanied by the following certification: 


The undersigned contractor hereby certifies, under the pains and penalties of 
perjury, that the foregoing payroll records are true and accurate records of the 
wages paid to laborers employed on the project for the period stated and said 
wages are in an amount no less than the prevailing wage rates established for the 
project by the Massachusetts Department of Labor and Workforce Development. 
The undersigned contractor agrees, in addition to any other remedies available to 
the awarding authority, to indemnify the awarding authority for, from and against 
any loss, expense, damages, actions or claims, including any expense incurred in 
connection with any delay or stoppage of the project work, arising out of or as a 
result of (1) the contractor’s failure to pay laborers employed on the project the 
said applicable prevailing wage rates; (2) the failure of the foregoing payroll 
records to accurately state the said applicable prevailing wage 

rates; or (3) the failure of the foregoing payroll records to accurately represent the 
wages actually paid to laborers employed on the project. 


The Agreed upon DIRECT LABOR MARKUP (percentage) for Change Orders on this project 
shall be percent. 
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IN WITNESS WHEREOF, the parties to these presents have executed this Agreement in four (4) 
counterparts, each of which shall be deemed an original, in the year and day first above mentioned. 


AGREED: 


Town of Norton , Massachusetts 
(Owner) 


By Its Water/Sewer Commission 


(Signature) 


Steven Bishop 
(Name) 


(Signature) 


James Jardin 
(Name) 


(Signature) 


Steven L. Bernstein 
(Name) 


(Contractor) 


By 


(Signature) 


(Name, Title) 


(Address) 


(Address) 
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Approved as to Form: 


By 


(Owner's Counsel) 


(Name) 


In accordance with M.G.L. C.44, Section 31C, this is to certify that an appropriation in the amount 
of this Contract is available therefor and that the Water/Sewer Commission has been authorized to 
execute the Contract and approve all requisitions and change orders. 


By 


(Owner's Accountant) 


(Name) 
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CERTIFICATE OF VOTE 
(to be filed if Contractor is a Corporation) 


I, , hereby certify that Iam the duly qualified and acting Secretary of 
(Secretary of Corporation) 
and I further certify that a meeting of the Directors of said company, 


(Name of Corporation) 
duly called and held on , at which all members were present and voting, the 
(Date of Meeting) 
following vote was unanimously passed: 


VOTED: To authorize and empower 


Anyone acting singly, to execute Forms of General Bid, Contracts or Bonds on behalf of the 
Corporation. 


I further certify that the above vote is still in effect and has not been changed or modified in any 
respect. 


By: 


(Secretary of Corporation) 
A True Copy: 


Attest: 


(Notary Public) 


My Commission Expires: 


(Date) 
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Contractor's Certification 


A Contractor will not be eligible for award of a contract unless such Contractor has submitted the 
following certification, which is deemed a part of the resulting contract: 


CONTRACTOR'S CERTIFICATION 


Name of the General Contractor 
certifies that it: 
. Will not discriminate in their employment practices; 


2. Intends to use the following listed construction trades in the work under the contract: 


and 


3. Will make good faith efforts to comply with the minority employee and women employee workforce 
participation ratio goals and specific affirmative action steps contained herein; and 


4. Is in compliance with all applicable federal and state laws, rules, and regulations governing fair labor 
and employment practices; and 


5. Will provide the provisions of the “Supplemental Equal Employment Opportunity, Non-Discrimination 
and Affirmative Action Program” to each and every subcontractor employed on the Project and will 


incorporate the terms of this Section into all subcontracts and work orders entered into on the Project. 


6. Agrees to comply with all provisions contained herein. 


Signature of authorized representative of Contractor Date 


Printed name of authorized representative of Contractor 
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Contractor’s Certification (Continued) 


CERTIFICATE OF NON-COLLUSION 
The undersigned certifies under penalties of perjury that this bid or proposal has been made and 
submitted in good faith and without collusion or fraud with any other person. As used in this 


certification, the word “person” shall mean natural person, business, partnership, corporation, 
committee, union, club or other organization, entity, or group of individuals. 


Signature Date 
Print Name & Title Company Name 


CERTIFICATE OF TAX COMPLIANCE 


Pursuant to Chapter 62C of the Massachusetts General Laws, Section 49A (b), I 


, authorized signatory for 
Name of individual Name of contractor 
do hereby certify under the pains and penalties of perjury that said contractor has complied with 
all laws of the Commonwealth of Massachusetts relating to taxes, reporting of employees and 
contractors, and withholding and remitting child support. 


Signature Date 

LABOR HARMONY AND OSHA TRAINING REQUIREMENTS 
The undersigned certifies under penalties of perjury that he is able to furnish labor that can work 
in harmony with all other elements of labor employed or to be employed at the work and that all 


employees to be employed at the worksite and in the work will have completed an OSHA-approved 
construction safety and health course lasting at least ten (10) hours. 


Signature Date 


Print Name & Title Company Name 
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Subcontractor's Certification 


Prior to the award of any subcontract, regardless of tier, the prospective subcontractor must execute 


and submit to the General Contractor the following certification, which will be deemed a part of 
the resulting subcontract: 


SUBCONTRACTOR'S CERTIFICATION 


Name of the Subcontractor 


certifies that it: 


1.Will not discriminate in their employment practices; 


2.Intends to use the following listed construction trades in the work under the contract: 


and 


3.Will make good faith efforts to comply with the minority employee and women employee workforce 
participation ratio goals and specific affirmative action steps contained herein; and 


4.Is in compliance with all applicable federal and state laws, rules, and regulations governing fair labor 
and employment practices; and 


5.Will provide the provisions of the “Supplemental Equal Employment Opportunity, Non- 
Discrimination and Affirmative Action Program” to each and every subcontractor employed on the 


Project and will incorporate the terms of this Section into all subcontracts and work orders entered into 
on the Project. 


6.Agrees to comply with all provisions contained herein. 


Signature of authorized representative of Subcontractor Date 


Printed name of authorized representative of Subcontractor 


END OF SECTION 
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SECTION 00610 
PERFORMANCE BOND 


KNOW EVERYONE BY THESE PRESENTS: That we 
(Name of Contractor) 
a hereinafter called “Principal” and 
(Corporation, Partnership, Joint Venture, LLC or Individual) 
of , State of 
(Surety) (City) 

hereinafter called the "Surety" and licensed by the State Division of Insurance to do business under 
the laws of the Commonwealth of Massachusetts, are held and firmly bound to the Town of Norton, 


Massachusetts, hereinafter called "Owner", in the penal sum of 
Dollars and 
Cents($ ) in lawful money of the 


United States, for the payment of which sum well and truly to be made, we bind ourselves, our 
heirs, executors, administrators and successors, jointly and severally, firmly by these presents. 


THE CONDITION OF THIS OBLIGATION is such that whereas the Principal has entered 
into a certain contract with the Owner (the “Contract”), dated the day of 
, 2024, which Contract is by reference made a part hereof, for the 

construction described as follows: 


ELM STREET SEWER EXTENSION & WATER MAIN IMPROVEMENTS PROJECT 


NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all 
the undertakings, covenants, terms, conditions, and agreements of the Contract during the original 
term thereof, and any extensions thereof which may be granted by the Owner, with or without 
notice to the Surety, and if it shall satisfy all claims and demands incurred under the Contract, and 
shall fully indemnify and save harmless the Owner from all costs and damages which it may suffer 
by reason of failure to do so, and shall reimburse and repay the Owner all outlay and expense 
which the Owner may incur in making good any default, then this obligation shall be void; 
otherwise, this obligation shall remain in full force and effect. 


PROVIDED, FURTHER, that the Surety’s obligation under this Bond shall arise after 

(1) the Owner has declared the Principal in default of the Contract or any provision thereof, or (2) 
has declared that the Principal has failed, or is otherwise unable or unwilling, to execute the work 
consistent with, and in conformance to, the Contract (collectively referred to as a “Contractor 
Default”). The determination of a Contractor Default shall be made solely by the Owner. The 
Owner need not terminate the Contract to declare a Contractor Default or to invoke its rights under 
this Bond, and Contractor hereby agrees not to assert any claims against Surety under any 
indemnity or similar agreements on the grounds that Surety has interfered with the Contract by 
fulfilling its obligations hereunder in the absence of a termination of said Contract. 


When the Surety’s obligation under this Bond arises, the Surety, at its sole expense and at 
the consent and election of the Owner, shall promptly take one of following steps: (1) arrange for 
the Principal to perform and complete the work of the Contract; (2) arrange for a contractor other 
than the Principal to perform and complete the work of the Contract; (3) reimburse the Owner, in 
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a manner and at such time as the Owner shall reasonably decide, for all costs and expenses incurred 
by the Owner in performing and completing the work of the Contract. Surety will keep Owner 
reasonably informed of the progress, status and results of any investigation of any claim of the 
Owner. 


If the Surety does not proceed as provided in this Bond with due diligence and all deliberate 
speed, the Surety shall be deemed to be in default of this Bond, and the Owner shall be entitled to 
enforce any remedy available to the Owner. 


After the Surety’s obligation under this Bond arises, the Surety is obligated, to the limit of 
the amounts of this Bond, for (1) the correction of defective work and completion of the Contract; 
(2) additional design, professional services, and legal costs, including attorney’s fees, resulting 
from the Contractor Default or from the default of the Surety under this Bond; (3) any additional 
work beyond the Contract made necessary by the Contractor Default or default of the Surety under 
this Bond; (4) indemnification obligations of the Principal, if any, as provided in the Contract; and 
(5) liquidated damages as provided in the Contract, or if no such damages are specified, actual 
damages and consequential damages resulting from the Contractor Default or any default of the 
Surety under this Bond. 


Any proceeding, legal or equitable, under this Bond shall be instituted in any court of 
competent jurisdiction in the Commonwealth of Massachusetts. 


The Surety, for value received, hereby stipulates and agrees that no change, extension of 
time, alteration or addition to the terms of the Contract or to the work to be performed thereunder 
or the specifications accompanying the same shall in any way affect its obligation on this bond, 
and it does hereby waive notice of any such change, extension of time, alteration or addition to the 
terms of the Contract or to the work or to the specifications. 


The Surety providing the Bond shall have a rating of A or better within Best’s Key Rating Guide. 
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IN WITNESS WHEREOF, this instrument is executed in four (4) counterparts, each one of which 


shall be deemed an original, this the day of , 2024. 
ATTEST: 

Principal Witness as to Principal Signature 
By 

Signature Name and Title 

Name and Title Address 

Address City and State 


City and State 


(SEAL) 
ATTEST: 
Surety Witness as to Surety Signature 
By 
Attomey-in-Fact Signature Name and Title 
Name and Title Address 
Address City and State 
City and State 
(SEAL) 
NOTE: Date of Bond must not be prior to date of Contract. If Contractor is a Partnership, all 
partners should execute Bond. 
END OF SECTION 
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SECTION 00615 


PAYMENT BOND 


KNOW EVERYONE BY THESE PRESENTS: That we 


(Name of Contractor) 


a hereinafter called “Principal” and 
(Corporation, Partnership, Joint Venture, Limited Liability Company, or Individual) 
of , State of 
(Surety) (City) (State) 


hereinafter called “Surety” and licensed by the State Division of Insurance to do business under 
the laws of the Commonwealth of Massachusetts are held and firmly bound to the Town of Norton, 
Massachusetts, hereinafter called "Owner," in the penal sum of. 
Dollars and 
Cents ($ ) in lawful money of the United States, for the payment of 
which sum well and truly to be made, we bind ourselves, our heirs, executors, administrators and 
successors, jointly and severally, firmly by these presents. 


THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal has 
entered into a certain contract with the Owner (the “Contract’’), dated the day of 
2024, which Contract is by reference made a part hereof, for the construction 
described as follows: 


ELM STREET SEWER EXTENSION & WATER MAIN IMPROVEMENTS PROJECT 


NOW, THEREFORE, if the Principal shall promptly make payment to all persons, firms, 
subcontractors, and corporations furnishing materials for or performing labor in the prosecution of 
the work provided for in such contract, and any authorized extension or modification thereof, 
including all amounts due for materials, lubricants, oil, gasoline, repairs on machinery, equipment 
and tools, consumed or used in connection with the construction of such work, and all insurance 
premiums on said work, and for all labor, performed in such work whether by subcontractor or 
otherwise, then this obligation shall be void; otherwise to remain in full force and effect. 


PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates and 
agrees that no change, extension of time, alteration or addition to the terms of the Contract or to 
the work to be performed thereunder or the specifications accompanying the same shall in any way 
affect its obligation on this bond, and it does hereby waive notice of any such change, extension 
of time, alteration or addition to the terms of this Contract or to the work or to the specifications. 
The Surety Company providing the bond shall have a rating of A or better within the Best Key 
Rating Guide. 


PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor 
shall abridge the right of any beneficiary hereunder, whose claim may be unsatisfied. 
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IN WITNESS WHEREOF, this instrument is executed in four (4) counterparts, each one of which 


shall be deemed an original, this the day of , 2024. 
ATTEST: 

Principal Witness as to Principal Signature 
By 

Signature Name and Title 

Name and Title Address 

Address City and State 


City and State 


(SEAL) 
ATTEST: 
Surety Witness as to Surety Signature 
By 
Attomey-in-Fact Signature Name and Title 
Name and Title Address 
Address City and State 
City and State 
(SEAL) 
NOTE: Date of Bond must not be prior to date of Contract. If Contractor is a Partnership, all partners 
should execute Bond. 
END OF SECTION 
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This document has important legal consequences; consultation with an attorney is encouraged with 
respect to its use or modification. This document should be adapted to the particular circumstances of 
the contemplated Project and the controlling Laws and Regulations. 
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STANDARD GENERAL CONDITIONS 
OF THE CONSTRUCTION CONTRACT 


ARTICLE 1—DEFINITIONS AND TERMINOLOGY 


1.01 


Defined Terms 


A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with 
initial capital letters, including the term’s singular and plural forms, will have the meaning 
indicated in the definitions below. In addition to terms specifically defined, terms with initial 
capital letters in the Contract Documents include references to identified articles and 
paragraphs, and the titles of other documents or forms. 


1. 


Addenda—Written or graphic instruments issued prior to the opening of Bids which 
clarify, correct, or change the Bidding Requirements or the proposed Contract 
Documents. 


Agreement—The written instrument, executed by Owner and Contractor, that sets forth 
the Contract Price and Contract Times, identifies the parties and the Engineer, and 
designates the specific items that are Contract Documents. 


Application for Payment—The document prepared by Contractor, in a form acceptable to 
Engineer, to request progress or final payments, and which is to be accompanied by such 
supporting documentation as is required by the Contract Documents. 


Bid—The offer of a Bidder submitted on the prescribed form setting forth the prices for 
the Work to be performed. 


Bidder—An individual or entity that submits a Bid to Owner. 


Bidding Documents—The Bidding Requirements, the proposed Contract Documents, and 
all Addenda. 


Bidding Requirements—The Advertisement or invitation to bid, Instructions to Bidders, 
Bid Bond or other Bid security, if any, the Bid Form, and the Bid with any attachments. 


Change Order—A document which is signed by Contractor and Owner and authorizes an 
addition, deletion, or revision in the Work or an adjustment in the Contract Price or the 
Contract Times, or other revision to the Contract, issued on or after the Effective Date of 
the Contract. 


Change Proposal—A written request by Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, seeking an adjustment in Contract Price or 
Contract Times; contesting an initial decision by Engineer concerning the requirements of 
the Contract Documents or the acceptability of Work under the Contract Documents; 
challenging a set-off against payments due; or seeking other relief with respect to the 
terms of the Contract. 


10. Claim 


a. Ademandor assertion by Owner directly to Contractor, duly submitted in compliance 
with the procedural requirements set forth herein, seeking an adjustment of Contract 
Price or Contract Times; contesting an initial decision by Engineer concerning the 
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requirements of the Contract Documents or the acceptability of Work under the 
Contract Documents; contesting Engineer’s decision regarding a Change Proposal; 
seeking resolution of a contractual issue that Engineer has declined to address; or 
seeking other relief with respect to the terms of the Contract. 


b. Ademand or assertion by Contractor directly to Owner, duly submitted in compliance 
with the procedural requirements set forth herein, contesting Engineer’s decision 
regarding a Change Proposal, or seeking resolution of a contractual issue that 
Engineer has declined to address. 


c. A demand or assertion by Owner or Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, made pursuant to Paragraph 12.01.A.4, 
concerning disputes arising after Engineer has issued a recommendation of final 
payment. 


d. Ademand for money or services by a third party is not a Claim. 


11. Constituent of Concern—Asbestos, petroleum, radioactive materials, polychlorinated 
biphenyls (PCBs), lead-based paint (as defined by the HUD/EPA standard), hazardous 
waste, and any substance, product, waste, or other material of any nature whatsoever 
that is or becomes listed, regulated, or addressed pursuant to Laws and Regulations 
regulating, relating to, or imposing liability or standards of conduct concerning, any 
hazardous, toxic, or dangerous waste, substance, or material. 


12. Contract—The entire and integrated written contract between Owner and Contractor 
concerning the Work. 


13. Contract Documents—Those items so designated in the Agreement, and which together 
comprise the Contract. 


14. Contract Price—The money that Owner has agreed to pay Contractor for completion of 
the Work in accordance with the Contract Documents. 


15. Contract Times—The number of days or the dates by which Contractor shall: (a) achieve 
Milestones, if any; (b) achieve Substantial Completion; and (c) complete the Work. 


16. Contractor—The individual or entity with which Owner has contracted for performance 
of the Work. 


17. Cost of the Work—See Paragraph 13.01 for definition. 


18. Drawings—The part of the Contract that graphically shows the scope, extent, and 
character of the Work to be performed by Contractor. 


19. Effective Date of the Contract—The date, indicated in the Agreement, on which the 
Contract becomes effective. 


20. Electronic Document—Any _ Project-related correspondence, attachments to 
correspondence, data, documents, drawings, information, or graphics, including but not 
limited to Shop Drawings and other Submittals, that are in an electronic or digital format. 


21. Electronic Means—Electronic mail (email), upload/download from a secure Project 
website, or other communications methods that allow: (a) the transmission or 
communication of Electronic Documents; (b) the documentation of transmissions, 
including sending and receipt; (c) printing of the transmitted Electronic Document by the 
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22. 
23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


recipient; (d) the storage and archiving of the Electronic Document by sender and 
recipient; and (e) the use by recipient of the Electronic Document for purposes permitted 
by this Contract. Electronic Means does not include the use of text messaging, or of 
Facebook, Twitter, Instagram, or similar social media services for transmission of 
Electronic Documents. 


Engineer—The individual or entity named as such in the Agreement. 


Field Order—A written order issued by Engineer which requires minor changes in the 
Work but does not change the Contract Price or the Contract Times. 


Hazardous Environmental Condition—The presence at the Site of Constituents of Concern 
in such quantities or circumstances that may present a danger to persons or property 
exposed thereto. 


a. The presence at the Site of materials that are necessary for the execution of the Work, 
or that are to be incorporated into the Work, and that are controlled and contained 
pursuant to industry practices, Laws and Regulations, and the requirements of the 
Contract, is not a Hazardous Environmental Condition. 


b. The presence of Constituents of Concern that are to be removed or remediated as 
part of the Work is not a Hazardous Environmental Condition. 


c. The presence of Constituents of Concern as part of the routine, anticipated, and 
obvious working conditions at the Site, is not a Hazardous Environmental Condition. 


Laws and Regulations; Laws or Regulations—Any and all applicable laws, statutes, rules, 
regulations, ordinances, codes, and binding decrees, resolutions, and orders of any and 
all governmental bodies, agencies, authorities, and courts having jurisdiction. 


Liens—Charges, security interests, or encumbrances upon Contract-related funds, real 
property, or personal property. 


Milestone—A principal event in the performance of the Work that the Contract requires 
Contractor to achieve by an intermediate completion date, or by a time prior to 
Substantial Completion of all the Work. 


Notice of Award—The written notice by Owner to a Bidder of Owner’s acceptance of the 
Bid. 


Notice to Proceed—A written notice by Owner to Contractor fixing the date on which the 
Contract Times will commence to run and on which Contractor shall start to perform the 
Work. 


Owner—The individual or entity with which Contractor has contracted regarding the 
Work, and which has agreed to pay Contractor for the performance of the Work, pursuant 
to the terms of the Contract. 


Progress Schedule—A schedule, prepared and maintained by Contractor, describing the 
sequence and duration of the activities comprising Contractor’s plan to accomplish the 
Work within the Contract Times. 


Project—The total undertaking to be accomplished for Owner by engineers, contractors, 
and others, including planning, study, design, construction, testing, commissioning, and 
start-up, and of which the Work to be performed under the Contract Documents is a part. 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


Resident Project Representative—The authorized representative of Engineer assigned to 
assist Engineer at the Site. As used herein, the term Resident Project Representative (RPR) 
includes any assistants or field staff of Resident Project Representative. 


Samples—Physical examples of materials, equipment, or workmanship that are 
representative of some portion of the Work and that establish the standards by which 
such portion of the Work will be judged. 


Schedule of Submittals—A schedule, prepared and maintained by Contractor, of required 
submittals and the time requirements for Engineer’s review of the submittals. 


Schedule of Values—A schedule, prepared and maintained by Contractor, allocating 
portions of the Contract Price to various portions of the Work and used as the basis for 
reviewing Contractor’s Applications for Payment. 


Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or 
information that are specifically prepared or assembled by or for Contractor and 
submitted by Contractor to illustrate some portion of the Work. Shop Drawings, whether 
approved or not, are not Drawings and are not Contract Documents. 


Site—Lands or areas indicated in the Contract Documents as being furnished by Owner 
upon which the Work is to be performed, including rights-of-way and easements, and 
such other lands or areas furnished by Owner which are designated for the use of 
Contractor. 


Specifications—The part of the Contract that consists of written requirements for 
materials, equipment, systems, standards, and workmanship as applied to the Work, and 
certain administrative requirements and procedural matters applicable to the Work. 


Subcontractor—An individual or entity having a direct contract with Contractor or with 
any other Subcontractor for the performance of a part of the Work. 


Submittal—A written or graphic document, prepared by or for Contractor, which the 
Contract Documents require Contractor to submit to Engineer, or that is indicated as a 
Submittal in the Schedule of Submittals accepted by Engineer. Submittals may include 
Shop Drawings and Samples; schedules; product data; Owner-delegated designs; 
sustainable design information; information on special procedures; testing plans; results 
of tests and evaluations, source quality-control testing and inspections, and field or Site 
quality-control testing and inspections; warranties and certifications; Suppliers’ 
instructions and reports; records of delivery of spare parts and tools; operations and 
maintenance data; Project photographic documentation; record documents; and other 
such documents required by the Contract Documents. Submittals, whether or not 
approved or accepted by Engineer, are not Contract Documents. Change Proposals, 
Change Orders, Claims, notices, Applications for Payment, and requests for interpretation 
or clarification are not Submittals. 


Substantial Completion—The time at which the Work (or a specified part thereof) has 
progressed to the point where, in the opinion of Engineer, the Work (or a specified part 
thereof) is sufficiently complete, in accordance with the Contract Documents, so that the 
Work (or a specified part thereof) can be utilized for the purposes for which it is intended. 
The terms “substantially complete” and “substantially completed” as applied to all or part 
of the Work refer to Substantial Completion of such Work. 
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43. Successful Bidder—The Bidder to which the Owner makes an award of contract. 


44. Supplementary Conditions—The part of the Contract that amends or supplements these 
General Conditions. 


45. Supplier—A manufacturer, fabricator, supplier, distributor, or vendor having a direct 
contract with Contractor or with any Subcontractor to furnish materials or equipment to 
be incorporated in the Work by Contractor or a Subcontractor. 


46. Technical Data 


a. Those items expressly identified as Technical Data in the Supplementary Conditions, 
with respect to either (1) existing subsurface conditions at or adjacent to the Site, or 
existing physical conditions at or adjacent to the Site including existing surface or 
subsurface structures (except Underground Facilities) or (2) Hazardous 
Environmental Conditions at the Site. 


b. If no such express identifications of Technical Data have been made with respect to 
conditions at the Site, then Technical Data is defined, with respect to conditions at 
the Site under Paragraphs 5.03, 5.04, and 5.06, as the data contained in boring logs, 
recorded measurements of subsurface water levels, assessments of the condition of 
subsurface facilities, laboratory test results, and other factual, objective information 
regarding conditions at the Site that are set forth in any geotechnical, environmental, 
or other Site or facilities conditions report prepared for the Project and made 
available to Contractor. 


c. Information and data regarding the presence or location of Underground Facilities 
are not intended to be categorized, identified, or defined as Technical Data, and 
instead Underground Facilities are shown or indicated on the Drawings. 


47. Underground Facilities—All active or not-in-service underground lines, pipelines, 
conduits, ducts, encasements, cables, wires, manholes, vaults, tanks, tunnels, or other 
such facilities or systems at the Site, including but not limited to those facilities or systems 
that produce, transmit, distribute, or convey telephone or other communications, cable 
television, fiber optic transmissions, power, electricity, light, heat, gases, oil, crude oil 
products, liquid petroleum products, water, steam, waste, wastewater, storm water, 
other liquids or chemicals, or traffic or other control systems. An abandoned facility or 
system is not an Underground Facility. 


48. Unit Price Work—Work to be paid for on the basis of unit prices. 


49. Work—The entire construction or the various separately identifiable parts thereof 
required to be provided under the Contract Documents. Work includes and is the result 
of performing or providing all labor, services, and documentation necessary to produce 
such construction; furnishing, installing, and incorporating all materials and equipment 
into such construction; and may include related services such as testing, start-up, and 
commissioning, all as required by the Contract Documents. 


50. Work Change Directive—A written directive to Contractor issued on or after the Effective 
Date of the Contract, signed by Owner and recommended by Engineer, ordering an 
addition, deletion, or revision in the Work. 
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1.02 


Terminology 


A. 


The words and terms discussed in Paragraphs 1.02.B, C, D, and E are not defined terms that 
require initial capital letters, but, when used in the Bidding Requirements or Contract 
Documents, have the indicated meaning. 


Intent of Certain Terms or Adjectives: The Contract Documents include the terms “as allowed,” 
“as approved,” “as ordered,” “as directed” or terms of like effect or import to authorize an 
exercise of professional judgment by Engineer. In addition, the adjectives “reasonable,” 
“suitable,” “acceptable,” “proper,” “satisfactory,” or adjectives of like effect or import are 
used to describe an action or determination of Engineer as to the Work. It is intended that 
such exercise of professional judgment, action, or determination will be solely to evaluate, in 
general, the Work for compliance with the information in the Contract Documents and with 
the design concept of the Project as a functioning whole as shown or indicated in the Contract 
Documents (unless there is a specific statement indicating otherwise). The use of any such 
term or adjective is not intended to and shall not be effective to assign to Engineer any duty 
or authority to supervise or direct the performance of the Work, or any duty or authority to 
undertake responsibility contrary to the provisions of Article 10 or any other provision of the 
Contract Documents. 


Day: The word “day” means a calendar day of 24 hours measured from midnight to the next 
midnight. 


Defective: The word “defective,” when modifying the word “Work,” refers to Work that is 
unsatisfactory, faulty, or deficient in that it: 


1. does not conform to the Contract Documents; 


2. does not meet the requirements of any applicable inspection, reference standard, test, 
or approval referred to in the Contract Documents; or 


3. has been damaged prior to Engineer’s recommendation of final payment (unless 
responsibility for the protection thereof has been assumed by Owner at Substantial 
Completion in accordance with Paragraph 15.03 or Paragraph 15.04). 


Furnish, Install, Perform, Provide 


1. The word “furnish,” when used in connection with services, materials, or equipment, 
means to supply and deliver said services, materials, or equipment to the Site (or some 
other specified location) ready for use or installation and in usable or operable condition. 


2. The word “install,” when used in connection with services, materials, or equipment, 
means to put into use or place in final position said services, materials, or equipment 
complete and ready for intended use. 


3. The words “perform” or “provide,” when used in connection with services, materials, or 
equipment, means to furnish and install said services, materials, or equipment complete 
and ready for intended use. 


4. If the Contract Documents establish an obligation of Contractor with respect to specific 
services, materials, or equipment, but do not expressly use any of the four words 
“furnish,” “install,” “perform,” or “provide,” then Contractor shall furnish and install said 
services, materials, or equipment complete and ready for intended use. 
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Contract Price or Contract Times: References to a change in “Contract Price or Contract Times” 
or “Contract Times or Contract Price” or similar, indicate that such change applies to 
(1) Contract Price, (2) Contract Times, or (3) both Contract Price and Contract Times, as 
warranted, even if the term “or both” is not expressed. 


Unless stated otherwise in the Contract Documents, words or phrases that have a well-known 
technical or construction industry or trade meaning are used in the Contract Documents in 
accordance with such recognized meaning. 


ARTICLE 2—PRELIMINARY MATTERS 


2.01 


2.02 


2.03 


Delivery of Performance and Payment Bonds; Evidence of Insurance 


A. 


Performance and Payment Bonds: When Contractor delivers the signed counterparts of the 
Agreement to Owner, Contractor shall also deliver to Owner the performance bond and 
payment bond (if the Contract requires Contractor to furnish such bonds). 


Evidence of Contractor’s Insurance: When Contractor delivers the signed counterparts of the 
Agreement to Owner, Contractor shall also deliver to Owner, with copies to each additional 
insured (as identified in the Contract), the certificates, endorsements, and other evidence of 
insurance required to be provided by Contractor in accordance with Article 6, except to the 
extent the Supplementary Conditions expressly establish other dates for delivery of specific 
insurance policies. 


Evidence of Owner’s Insurance: After receipt of the signed counterparts of the Agreement and 
all required bonds and insurance documentation, Owner shall promptly deliver to Contractor, 
with copies to each additional insured (as identified in the Contract), the certificates and other 
evidence of insurance required to be provided by Owner under Article 6. 


Copies of Documents 


A. 


Owner shall furnish to Contractor four printed copies of the Contract (including one fully 
signed counterpart of the Agreement), and one copy in electronic portable document format 
(PDF). Additional printed copies will be furnished upon request at the cost of reproduction. 


Owner shall maintain and safeguard at least one original printed record version of the 
Contract, including Drawings and Specifications signed and sealed by Engineer and other 
design professionals. Owner shall make such original printed record version of the Contract 
available to Contractor for review. Owner may delegate the responsibilities under this 
provision to Engineer. 


Before Starting Construction 


A. 


Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as otherwise 
required by the Contract Documents), Contractor shall submit to Engineer for timely review: 


1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for 
starting and completing the various stages of the Work, including any Milestones 
specified in the Contract; 


2. apreliminary Schedule of Submittals; and 


3. a preliminary Schedule of Values for all of the Work which includes quantities and prices 
of items which when added together equal the Contract Price and subdivides the Work 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 7 of 70 


into component parts in sufficient detail to serve as the basis for progress payments 
during performance of the Work. Such prices will include an appropriate amount of 
overhead and profit applicable to each item of Work. 


2.04 Preconstruction Conference; Designation of Authorized Representatives 


A. Before any Work at the Site is started, a conference attended by Owner, Contractor, Engineer, 
and others as appropriate will be held to establish a working understanding among the parties 
as to the Work, and to discuss the schedules referred to in Paragraph 2.03.A, procedures for 
handling Shop Drawings, Samples, and other Submittals, processing Applications for Payment, 
electronic or digital transmittals, and maintaining required records. 


B. At this conference Owner and Contractor each shall designate, in writing, a specific individual 
to act as its authorized representative with respect to the services and responsibilities under 
the Contract. Such individuals shall have the authority to transmit and receive information, 
render decisions relative to the Contract, and otherwise act on behalf of each respective 
party. 

2.05 Acceptance of Schedules 


A. Atleast 10 days before submission of the first Application for Payment a conference, attended 
by Contractor, Engineer, and others as appropriate, will be held to review the schedules 
submitted in accordance with Paragraph 2.03.A. No progress payment will be made to 
Contractor until acceptable schedules are submitted to Engineer. 


1. The Progress Schedule will be acceptable to Engineer if it provides an orderly progression 
of the Work to completion within the Contract Times. Such acceptance will not impose 
on Engineer responsibility for the Progress Schedule, for sequencing, scheduling, or 
progress of the Work, nor interfere with or relieve Contractor from Contractor’s full 
responsibility therefor. 


2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a 
workable arrangement for reviewing and processing the required submittals. 


3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and substance 
if it provides a reasonable allocation of the Contract Price to the component parts of the 
Work. 


4. If aschedule is not acceptable, Contractor will have an additional 10 days to revise and 
resubmit the schedule. 


2.06 = Electronic Transmittals 


A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor 
may send, and shall accept, Electronic Documents transmitted by Electronic Means. 


B. If the Contract does not establish protocols for Electronic Means, then Owner, Engineer, and 
Contractor shall jointly develop such protocols. 


C. Subject to any governing protocols for Electronic Means, when transmitting Electronic 
Documents by Electronic Means, the transmitting party makes no representations as to long- 
term compatibility, usability, or readability of the Electronic Documents resulting from the 
recipient’s use of software application packages, operating systems, or computer hardware 
differing from those used in the drafting or transmittal of the Electronic Documents. 
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ARTICLE 3—CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 


3.01 Intent 


A. 


The Contract Documents are complementary; what is required by one Contract Document is 
as binding as if required by all. 


It is the intent of the Contract Documents to describe a functionally complete Project (or part 
thereof) to be constructed in accordance with the Contract Documents. 


Unless otherwise stated in the Contract Documents, if there is a discrepancy between the 
electronic versions of the Contract Documents (including any printed copies derived from 
such electronic versions) and the printed record version, the printed record version will 
govern. 


The Contract supersedes prior negotiations, representations, and agreements, whether 
written or oral. 


Engineer will issue clarifications and interpretations of the Contract Documents as provided 
herein. 


Any provision or part of the Contract Documents held to be void or unenforceable under any 
Law or Regulation will be deemed stricken, and all remaining provisions will continue to be 
valid and binding upon Owner and Contractor, which agree that the Contract Documents will 
be reformed to replace such stricken provision or part thereof with a valid and enforceable 
provision that comes as close as possible to expressing the intention of the stricken provision. 


Nothing in the Contract Documents creates: 


1. any contractual relationship between Owner or Engineer and any Subcontractor, 
Supplier, or other individual or entity performing or furnishing any of the Work, for the 
benefit of such Subcontractor, Supplier, or other individual or entity; or 


2. any obligation on the part of Owner or Engineer to pay or to see to the payment of any 
money due any such Subcontractor, Supplier, or other individual or entity, except as may 
otherwise be required by Laws and Regulations. 


3.02 Reference Standards 


A. Standards Specifications, Codes, Laws and Regulations 


1. Reference in the Contract Documents to standard specifications, manuals, reference 
standards, or codes of any technical society, organization, or association, or to Laws or 
Regulations, whether such reference be specific or by implication, means the standard 
specification, manual, reference standard, code, or Laws or Regulations in effect at the 
time of opening of Bids (or on the Effective Date of the Contract if there were no Bids), 
except as may be otherwise specifically stated in the Contract Documents. 


2. No provision of any such standard specification, manual, reference standard, or code, and 
no instruction of a Supplier, will be effective to change the duties or responsibilities of 
Owner, Contractor, or Engineer from those set forth in the part of the Contract 
Documents prepared by or for Engineer. No such provision or instruction shall be effective 
to assign to Owner or Engineer any duty or authority to supervise or direct the 
performance of the Work, or any duty or authority to undertake responsibility 
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inconsistent with the provisions of the part of the Contract Documents prepared by or for 
Engineer. 


3.03 Reporting and Resolving Discrepancies 


A 


B 


. Reporting Discrepancies 


1. Contractor’s Verification of Figures and Field Measurements: Before undertaking each 
part of the Work, Contractor shall carefully study the Contract Documents, and check and 
verify pertinent figures and dimensions therein, particularly with respect to applicable 
field measurements. Contractor shall promptly report in writing to Engineer any conflict, 
error, ambiguity, or discrepancy that Contractor discovers, or has actual knowledge of, 
and shall not proceed with any Work affected thereby until the conflict, error, ambiguity, 
or discrepancy is resolved by a clarification or interpretation by Engineer, or by an 
amendment or supplement to the Contract issued pursuant to Paragraph 11.01. 


2. Contractor’s Review of Contract Documents: |f, before or during the performance of the 
Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within the 
Contract Documents, or between the Contract Documents and (a) any applicable Law or 
Regulation, (b) actual field conditions, (c) any standard specification, manual, reference 
standard, or code, or (d) any instruction of any Supplier, then Contractor shall promptly 
report it to Engineer in writing. Contractor shall not proceed with the Work affected 
thereby (except in an emergency as required by Paragraph 7.15) until the conflict, error, 
ambiguity, or discrepancy is resolved, by a clarification or interpretation by Engineer, or 
by an amendment or supplement to the Contract issued pursuant to Paragraph 11.01. 


3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, error, 
ambiguity, or discrepancy in the Contract Documents unless Contractor had actual 
knowledge thereof. 


. Resolving Discrepancies 


1. Except as may be otherwise specifically stated in the Contract Documents, the provisions 
of the part of the Contract Documents prepared by or for Engineer take precedence in 
resolving any conflict, error, ambiguity, or discrepancy between such provisions of the 
Contract Documents and: 


a. the provisions of any standard specification, manual, reference standard, or code, or 
the instruction of any Supplier (whether or not specifically incorporated by reference 
as a Contract Document); or 


b. the provisions of any Laws or Regulations applicable to the performance of the Work 
(unless such an interpretation of the provisions of the Contract Documents would 
result in violation of such Law or Regulation). 


3.04 Requirements of the Contract Documents 


A. 


During the performance of the Work and until final payment, Contractor and Owner shall 
submit to the Engineer in writing all matters in question concerning the requirements of the 
Contract Documents (sometimes referred to as requests for information or interpretation— 
RFls), or relating to the acceptability of the Work under the Contract Documents, as soon as 
possible after such matters arise. Engineer will be the initial interpreter of the requirements 
of the Contract Documents, and judge of the acceptability of the Work. 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 
and American Society of Civil Engineers. All rights reserved. 
Page 10 of 70 


3.05 


Engineer will, with reasonable promptness, render a written clarification, interpretation, or 
decision on the issue submitted, or initiate an amendment or supplement to the Contract 
Documents. Engineer’s written clarification, interpretation, or decision will be final and 
binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner, 
unless it appeals by filing a Claim. 


If a submitted matter in question concerns terms and conditions of the Contract Documents 
that do not involve (1) the performance or acceptability of the Work under the Contract 
Documents, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) 
other engineering or technical matters, then Engineer will promptly notify Owner and 
Contractor in writing that Engineer is unable to provide a decision or interpretation. If Owner 
and Contractor are unable to agree on resolution of such a matter in question, either party 
may pursue resolution as provided in Article 12. 


Reuse of Documents 


A. 


Contractor and its Subcontractors and Suppliers shall not: 


1. have or acquire any title to or ownership rights in any of the Drawings, Specifications, or 
other documents (or copies of any thereof) prepared by or bearing the seal of Engineer 
or its consultants, including electronic media versions, or reuse any such Drawings, 
Specifications, other documents, or copies thereof on extensions of the Project or any 
other project without written consent of Owner and Engineer and specific written 
verification or adaptation by Engineer; or 


2. have or acquire any title or ownership rights in any other Contract Documents, reuse any 
such Contract Documents for any purpose without Owner’s express written consent, or 
violate any copyrights pertaining to such Contract Documents. 


The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the 
Contract. Nothing herein precludes Contractor from retaining copies of the Contract 
Documents for record purposes. 


ARTICLE 4—COMMENCEMENT AND PROGRESS OF THE WORK 


4.01 


4.02 


4.03 


Commencement of Contract Times; Notice to Proceed 


A. 


The Contract Times will commence to run on the 30th day after the Effective Date of the 
Contract or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A 
Notice to Proceed may be given at any time within 30 days after the Effective Date of the 
Contract. In no event will the Contract Times commence to run later than the 60th day after 
the day of Bid opening or the 30th day after the Effective Date of the Contract, whichever 
date is earlier. 


Starting the Work 


A. 


Contractor shall start to perform the Work on the date when the Contract Times commence 
to run. No Work may be done at the Site prior to such date. 


Reference Points 


A. 


Owner shall provide engineering surveys to establish reference points for construction which 
in Engineer’s judgment are necessary to enable Contractor to proceed with the Work. 
Contractor shall be responsible for laying out the Work, shall protect and preserve the 
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established reference points and property monuments, and shall make no changes or 
relocations without the prior written approval of Owner. Contractor shall report to Engineer 
whenever any reference point or property monument is lost or destroyed or requires 
relocation because of necessary changes in grades or locations, and shall be responsible for 
the accurate replacement or relocation of such reference points or property monuments by 
professionally qualified personnel. 


4.04 Progress Schedule 


A. 


Contractor shall adhere to the Progress Schedule established in accordance with 
Paragraph 2.05 as it may be adjusted from time to time as provided below. 


1. Contractor shall submit to Engineer for acceptance (to the extent indicated in 
Paragraph 2.05) proposed adjustments in the Progress Schedule that will not result in 
changing the Contract Times. 


2. Proposed adjustments in the Progress Schedule that will change the Contract Times must 
be submitted in accordance with the requirements of Article 11. 


Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or 
disagreements with Owner. No Work will be delayed or postponed pending resolution of any 
disputes or disagreements, or during any appeal process, except as permitted by 
Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing. 


4.05 Delays in Contractor’s Progress 


A. 


If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or interferes 
with the performance or progress of the Work, then Contractor shall be entitled to an 
equitable adjustment in Contract Price or Contract Times. 


Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delay, 
disruption, or interference caused by or within the control of Contractor. Delay, disruption, 
and interference attributable to and within the control of a Subcontractor or Supplier shall be 
deemed to be within the control of Contractor. 


If Contractor’s performance or progress is delayed, disrupted, or interfered with by 
unanticipated causes not the fault of and beyond the control of Owner, Contractor, and those 
for which they are responsible, then Contractor shall be entitled to an equitable adjustment 
in Contract Times. Such an adjustment will be Contractor’s sole and exclusive remedy for the 
delays, disruption, and interference described in this paragraph. Causes of delay, disruption, 
or interference that may give rise to an adjustment in Contract Times under this paragraph 
include but are not limited to the following: 


1. Severe and unavoidable natural catastrophes such as fires, floods, epidemics, and 
earthquakes; 


2. Abnormal weather conditions; 


3. Acts or failures to act of third-party utility owners or other third-party entities (other than 
those third-party utility owners or other third-party entities performing other work at or 
adjacent to the Site as arranged by or under contract with Owner, as contemplated in 
Article 8); and 


4. Acts of war or terrorism. 
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D. Contractor’s entitlement to an adjustment of Contract Times or Contract Price is limited as 
follows: 


1. Contractor’s entitlement to an adjustment of the Contract Times is conditioned on the 
delay, disruption, or interference adversely affecting an activity on the critical path to 
completion of the Work, as of the time of the delay, disruption, or interference. 


2. Contractor shall not be entitled to an adjustment in Contract Price for any delay, 
disruption, or interference if such delay is concurrent with a delay, disruption, or 
interference caused by or within the control of Contractor. Such a concurrent delay by 
Contractor shall not preclude an adjustment of Contract Times to which Contractor is 
otherwise entitled. 


3. Adjustments of Contract Times or Contract Price are subject to the provisions of 
Article 11. 


E. Each Contractor request or Change Proposal seeking an increase in Contract Times or Contract 
Price must be supplemented by supporting data that sets forth in detail the following: 


1. The circumstances that form the basis for the requested adjustment; 


2. The date upon which each cause of delay, disruption, or interference began to affect the 
progress of the Work; 


3. The date upon which each cause of delay, disruption, or interference ceased to affect the 
progress of the Work; 


4. The number of days’ increase in Contract Times claimed as a consequence of each such 
cause of delay, disruption, or interference; and 


5. The impact on Contract Price, in accordance with the provisions of Paragraph 11.07. 


Contractor shall also furnish such additional supporting documentation as Owner or Engineer 
may require including, where appropriate, a revised progress schedule indicating all the 
activities affected by the delay, disruption, or interference, and an explanation of the effect 
of the delay, disruption, or interference on the critical path to completion of the Work. 


F. Delays, disruption, and interference to the performance or progress of the Work resulting 
from the existence of a differing subsurface or physical condition, an Underground Facility 
that was not shown or indicated by the Contract Documents, or not shown or indicated with 
reasonable accuracy, and those resulting from Hazardous Environmental Conditions, are 
governed by Article 5, together with the provisions of Paragraphs 4.05.D and 4.05.E. 


G. Paragraph 8.03 addresses delays, disruption, and interference to the performance or progress 


of the Work resulting from the performance of certain other work at or adjacent to the Site. 


ARTICLE 5—SITE; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS ENVIRONMENTAL 
CONDITIONS 


5.01 Availability of Lands 


A. Owner shall furnish the Site. Owner shall notify Contractor in writing of any encumbrances or 
restrictions not of general application but specifically related to use of the Site with which 
Contractor must comply in performing the Work. 
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B. Upon reasonable written request, Owner shall furnish Contractor with a current statement of 
record legal title and legal description of the lands upon which permanent improvements are 
to be made and Owner’s interest therein as necessary for giving notice of or filing a mechanic’s 
or construction lien against such lands in accordance with applicable Laws and Regulations. 


C. Contractor shall provide for all additional lands and access thereto that may be required for 
temporary construction facilities or storage of materials and equipment. 


5.02 Use of Site and Other Areas 
A. Limitation on Use of Site and Other Areas 


1. Contractor shall confine construction equipment, temporary construction facilities, the 
storage of materials and equipment, and the operations of workers to the Site, adjacent 
areas that Contractor has arranged to use through construction easements or otherwise, 
and other adjacent areas permitted by Laws and Regulations, and shall not unreasonably 
encumber the Site and such other adjacent areas with construction equipment or other 
materials or equipment. Contractor shall assume full responsibility for (a) damage to the 
Site; (b) damage to any such other adjacent areas used for Contractor’s operations; (c) 
damage to any other adjacent land or areas, or to improvements, structures, utilities, or 
similar facilities located at such adjacent lands or areas; and (d) for injuries and losses 
sustained by the owners or occupants of any such land or areas; provided that such 
damage or injuries result from the performance of the Work or from other actions or 
conduct of the Contractor or those for which Contractor is responsible. 


2. If a damage or injury claim is made by the owner or occupant of any such land or area 
because of the performance of the Work, or because of other actions or conduct of the 
Contractor or those for which Contractor is responsible, Contractor shall (a) take 
immediate corrective or remedial action as required by Paragraph 7.13, or otherwise; (b) 
promptly attempt to settle the claim as to all parties through negotiations with such 
owner or occupant, or otherwise resolve the claim by arbitration or other dispute 
resolution proceeding, or in a court of competent jurisdiction; and (c) to the fullest extent 
permitted by Laws and Regulations, indemnify and hold harmless Owner and Engineer, 
and the officers, directors, members, partners, employees, agents, consultants and 
subcontractors of each and any of them, from and against any such claim, and against all 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any claim or action, legal or equitable, 
brought by any such owner or occupant against Owner, Engineer, or any other party 
indemnified hereunder to the extent caused directly or indirectly, in whole or in part by, 
or based upon, Contractor’s performance of the Work, or because of other actions or 
conduct of the Contractor or those for which Contractor is responsible. 


B. Removal of Debris During Performance of the Work: During the progress of the Work the 
Contractor shall keep the Site and other adjacent areas free from accumulations of waste 
materials, rubbish, and other debris. Removal and disposal of such waste materials, rubbish, 
and other debris will conform to applicable Laws and Regulations. 


C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site and the 
Work and make it ready for utilization by Owner. At the completion of the Work Contractor 
shall remove from the Site and adjacent areas all tools, appliances, construction equipment 
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and machinery, and surplus materials and shall restore to original condition all property not 
designated for alteration by the Contract Documents. 


D. Loading of Structures: Contractor shall not load nor permit any part of any structure to be 
loaded in any manner that will endanger the structure, nor shall Contractor subject any part 
of the Work or adjacent structures or land to stresses or pressures that will endanger them. 


5.03 Subsurface and Physical Conditions 
A. Reports and Drawings: The Supplementary Conditions identify: 


1. Those reports of explorations and tests of subsurface conditions at or adjacent to the Site 
that contain Technical Data; 


2. Those drawings of existing physical conditions at or adjacent to the Site, including those 
drawings depicting existing surface or subsurface structures at or adjacent to the Site 
(except Underground Facilities), that contain Technical Data; and 


3. Technical Data contained in such reports and drawings. 


B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings, 
pursuant to Paragraph 5.05, and not in the drawings referred to in Paragraph 5.03.A. 
Information and data regarding the presence or location of Underground Facilities are not 
intended to be categorized, identified, or defined as Technical Data. 


C. Reliance by Contractor on Technical Data: Contractor may rely upon the accuracy of the 
Technical Data expressly identified in the Supplementary Conditions with respect to such 
reports and drawings, but such reports and drawings are not Contract Documents. If no such 
express identification has been made, then Contractor may rely upon the accuracy of the 
Technical Data as defined in Paragraph 1.01.A.46.b. 


D. Limitations of Other Data and Documents: Except for such reliance on Technical Data, 
Contractor may not rely upon or make any claim against Owner or Engineer, or any of their 
officers, directors, members, partners, employees, agents, consultants, or subcontractors, 
with respect to: 


1. the completeness of such reports and drawings for Contractor’s purposes, including, but 
not limited to, any aspects of the means, methods, techniques, sequences, and 
procedures of construction to be employed by Contractor, and safety precautions and 
programs incident thereto; 


2. other data, interpretations, opinions, and information contained in such reports or shown 
or indicated in such drawings; 


3. the contents of other Site-related documents made available to Contractor, such as 
record drawings from other projects at or adjacent to the Site, or Owner’s archival 
documents concerning the Site; or 


4. any Contractor interpretation of or conclusion drawn from any Technical Data or any such 
other data, interpretations, opinions, or information. 
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5.04 


Differing Subsurface or Physical Conditions 


A. Notice by Contractor: \f Contractor believes that any subsurface or physical condition that is 


uncovered or revealed at the Site: 


1. is of sucha nature as to establish that any Technical Data on which Contractor is entitled 
to rely as provided in Paragraph 5.03 is materially inaccurate; 


2. is of such a nature as to require a change in the Drawings or Specifications; 
3. differs materially from that shown or indicated in the Contract Documents; or 


4. is of an unusual nature, and differs materially from conditions ordinarily encountered and 
generally recognized as inherent in work of the character provided for in the Contract 
Documents; 


then Contractor shall, promptly after becoming aware thereof and before further disturbing 
the subsurface or physical conditions or performing any Work in connection therewith (except 
in an emergency as required by Paragraph 7.15), notify Owner and Engineer in writing about 
such condition. Contractor shall not further disturb such condition or perform any Work in 
connection therewith (except with respect to an emergency) until receipt of a written 
statement permitting Contractor to do so. 


Engineer’s Review: After receipt of written notice as required by the preceding paragraph, 
Engineer will promptly review the subsurface or physical condition in question; determine 
whether it is necessary for Owner to obtain additional exploration or tests with respect to the 
condition; conclude whether the condition falls within any one or more of the differing site 
condition categories in Paragraph 5.04.A; obtain any pertinent cost or schedule information 
from Contractor; prepare recommendations to Owner regarding the Contractor’s resumption 
of Work in connection with the subsurface or physical condition in question and the need for 
any change in the Drawings or Specifications; and advise Owner in writing of Engineer’s 
findings, conclusions, and recommendations. 


Owner’s Statement to Contractor Regarding Site Condition: After receipt of Engineer’s written 
findings, conclusions, and recommendations, Owner shall issue a written statement to 
Contractor (with a copy to Engineer) regarding the subsurface or physical condition in 
question, addressing the resumption of Work in connection with such condition, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations, in whole or in part. 


Early Resumption of Work: |f at any time Engineer determines that Work in connection with 
the subsurface or physical condition in question may resume prior to completion of Engineer’s 
review or Owner’s issuance of its statement to Contractor, because the condition in question 
has been adequately documented, and analyzed on a preliminary basis, then the Engineer 
may at its discretion instruct Contractor to resume such Work. 


Possible Price and Times Adjustments 


1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract 
Times, to the extent that the existence of a differing subsurface or physical condition, or 
any related delay, disruption, or interference, causes an increase or decrease in 
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Contractor’s cost of, or time required for, performance of the Work; subject, however, to 
the following: 


a. Such condition must fall within any one or more of the categories described in 
Paragraph 5.04.A; 


b. With respect to Work that is paid for on a unit price basis, any adjustment in Contract 
Price will be subject to the provisions of Paragraph 13.03; and, 


c. Contractor’s entitlement to an adjustment of the Contract Times is subject to the 
provisions of Paragraphs 4.05.D and 4.05.E. 


Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times 
with respect to a subsurface or physical condition if: 


a. Contractor knew of the existence of such condition at the time Contractor made a 
commitment to Owner with respect to Contract Price and Contract Times by the 
submission of a Bid or becoming bound under a negotiated contract, or otherwise; 


b. The existence of such condition reasonably could have been discovered or revealed 
as a result of any examination, investigation, exploration, test, or study of the Site and 
contiguous areas expressly required by the Bidding Requirements or Contract 
Documents to be conducted by or for Contractor prior to Contractor’s making such 
commitment; or 


c. Contractor failed to give the written notice required by Paragraph 5.04.A. 


If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or 
extent of any adjustment in the Contract Price or Contract Times, then any such 
adjustment will be set forth in a Change Order. 


Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days 
after Owner’s issuance of the Owner’s written statement to Contractor regarding the 
subsurface or physical condition in question. 


Underground Facilities; Hazardous Environmental Conditions: Paragraph 5.05 governs rights 


and 


responsibilities regarding the presence or location of Underground Facilities. 


Paragraph 5.06 governs rights and responsibilities regarding Hazardous Environmental 
Conditions. The provisions of Paragraphs 5.03 and 5.04 are not applicable to the presence or 
location of Underground Facilities, or to Hazardous Environmental Conditions. 


5.05 Underground Facilities 


A. 


Contractor’s Responsibilities: Unless it is otherwise expressly provided in the Supplementary 
Conditions, the cost of all of the following are included in the Contract Price, and Contractor 
shall have full responsibility for: 


1. 


reviewing and checking all information and data regarding existing Underground Facilities 
at the Site; 


complying with applicable state and local utility damage prevention Laws and 
Regulations; 
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3. verifying the actual location of those Underground Facilities shown or indicated in the 
Contract Documents as being within the area affected by the Work, by exposing such 
Underground Facilities during the course of construction; 


4. coordination of the Work with the owners (including Owner) of such Underground 
Facilities, during construction; and 


5. the safety and protection of all existing Underground Facilities at the Site, and repairing 
any damage thereto resulting from the Work. 


B. Notice by Contractor: lf Contractor believes that an Underground Facility that is uncovered or 
revealed at the Site was not shown or indicated on the Drawings, or was not shown or 
indicated on the Drawings with reasonable accuracy, then Contractor shall, promptly after 
becoming aware thereof and before further disturbing conditions affected thereby or 
performing any Work in connection therewith (except in an emergency as required by 
Paragraph 7.15), notify Owner and Engineer in writing regarding such Underground Facility. 


C. Engineer’s Review: Engineer will: 


1. promptly review the Underground Facility and conclude whether such Underground 
Facility was not shown or indicated on the Drawings, or was not shown or indicated with 
reasonable accuracy; 


2. identify and communicate with the owner of the Underground Facility; prepare 
recommendations to Owner (and if necessary issue any preliminary instructions to 
Contractor) regarding the Contractor’s resumption of Work in connection with the 
Underground Facility in question; 


3. obtain any pertinent cost or schedule information from Contractor; determine the extent, 
if any, to which a change is required in the Drawings or Specifications to reflect and 
document the consequences of the existence or location of the Underground Facility; and 


4. advise Owner in writing of Engineer’s findings, conclusions, and recommendations. 


During such time, Contractor shall be responsible for the safety and protection of such 
Underground Facility. 


D. Owner’s Statement to Contractor Regarding Underground Facility: After receipt of Engineer’s 
written findings, conclusions, and recommendations, Owner shall issue a written statement 
to Contractor (with a copy to Engineer) regarding the Underground Facility in question 
addressing the resumption of Work in connection with such Underground Facility, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations in whole or in part. 


E. Early Resumption of Work: \f at any time Engineer determines that Work in connection with 
the Underground Facility may resume prior to completion of Engineer’s review or Owner’s 
issuance of its statement to Contractor, because the Underground Facility in question and 
conditions affected by its presence have been adequately documented, and analyzed on a 
preliminary basis, then the Engineer may at its discretion instruct Contractor to resume such 
Work. 


F. Possible Price and Times Adjustments 


1. Contractor shall be entitled to an equitable adjustment in the Contract Price or Contract 
Times, to the extent that any existing Underground Facility at the Site that was not shown 
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or indicated on the Drawings, or was not shown or indicated with reasonable accuracy, 
or any related delay, disruption, or interference, causes an increase or decrease in 
Contractor’s cost of, or time required for, performance of the Work; subject, however, to 
the following: 


a. With respect to Work that is paid for on a unit price basis, any adjustment in Contract 
Price will be subject to the provisions of Paragraph 13.03; 


b. Contractor’s entitlement to an adjustment of the Contract Times is subject to the 
provisions of Paragraphs 4.05.D and 4.05.E; and 


c. Contractor gave the notice required in Paragraph 5.05.B. 


2. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or 
extent of any adjustment in the Contract Price or Contract Times, then any such 
adjustment will be set forth in a Change Order. 


3. Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days 
after Owner’s issuance of the Owner’s written statement to Contractor regarding the 
Underground Facility in question. 


4. The information and data shown or indicated on the Drawings with respect to existing 
Underground Facilities at the Site is based on information and data (a) furnished by the 
owners of such Underground Facilities, or by others, (b) obtained from available records, 
or (c) gathered in an investigation conducted in accordance with the current edition of 
ASCE 38, Standard Guideline for the Collection and Depiction of Existing Subsurface Utility 
Data, by the American Society of Civil Engineers. If such information or data is incorrect 
or incomplete, Contractor’s remedies are limited to those set forth in this 
Paragraph 5.05.F. 


5.06 Hazardous Environmental Conditions at Site 
A. Reports and Drawings: The Supplementary Conditions identify: 


1. those reports known to Owner relating to Hazardous Environmental Conditions that have 
been identified at or adjacent to the Site; 


2. drawings known to Owner relating to Hazardous Environmental Conditions that have 
been identified at or adjacent to the Site; and 


3. Technical Data contained in such reports and drawings. 


B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the accuracy 
of the Technical Data expressly identified in the Supplementary Conditions with respect to 
such reports and drawings, but such reports and drawings are not Contract Documents. If no 
such express identification has been made, then Contractor may rely on the accuracy of the 
Technical Data as defined in Paragraph 1.01.A.46.b. Except for such reliance on Technical 
Data, Contractor may not rely upon or make any claim against Owner or Engineer, or any of 
their officers, directors, members, partners, employees, agents, consultants, or 
subcontractors, with respect to: 


1. the completeness of such reports and drawings for Contractor’s purposes, including, but 
not limited to, any aspects of the means, methods, techniques, sequences and procedures 
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of construction to be employed by Contractor, and safety precautions and programs 
incident thereto; 


2. other data, interpretations, opinions, and information contained in such reports or shown 
or indicated in such drawings; or 


3. any Contractor interpretation of or conclusion drawn from any Technical Data or any such 
other data, interpretations, opinions or information. 


Contractor shall not be responsible for removing or remediating any Hazardous 
Environmental Condition encountered, uncovered, or revealed at the Site unless such 
removal or remediation is expressly identified in the Contract Documents to be within the 
scope of the Work. 


Contractor shall be responsible for controlling, containing, and duly removing all Constituents 
of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or anyone else for 
whom Contractor is responsible, and for any associated costs; and for the costs of removing 
and remediating any Hazardous Environmental Condition created by the presence of any such 
Constituents of Concern. 


If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose 
removal or remediation is not expressly identified in the Contract Documents as being within 
the scope of the Work, or if Contractor or anyone for whom Contractor is responsible creates 
a Hazardous Environmental Condition, then Contractor shall immediately: (1) secure or 
otherwise isolate such condition; (2) stop all Work in connection with such condition and in 
any area affected thereby (except in an emergency as required by Paragraph 7.15); and (3) 
notify Owner and Engineer (and promptly thereafter confirm such notice in writing). Owner 
shall promptly consult with Engineer concerning the necessity for Owner to retain a qualified 
expert to evaluate such condition or take corrective action, if any. Promptly after consulting 
with Engineer, Owner shall take such actions as are necessary to permit Owner to timely 
obtain required permits and provide Contractor the written notice required by 
Paragraph 5.06.F. If Contractor or anyone for whom Contractor is responsible created the 
Hazardous Environmental Condition in question, then Owner may remove and remediate the 
Hazardous Environmental Condition, and impose a set-off against payments to account for 
the associated costs. 


Contractor shall not resume Work in connection with such Hazardous Environmental 
Condition or in any affected area until after Owner has obtained any required permits related 
thereto, and delivered written notice to Contractor either (1) specifying that such condition 
and any affected area is or has been rendered safe for the resumption of Work, or (2) 
specifying any special conditions under which such Work may be resumed safely. 


If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if any, 
of any adjustment in Contract Price or Contract Times, as a result of such Work stoppage, such 
special conditions under which Work is agreed to be resumed by Contractor, or any costs or 
expenses incurred in response to the Hazardous Environmental Condition, then within 30 
days of Owner’s written notice regarding the resumption of Work, Contractor may submit a 
Change Proposal, or Owner may impose a set-off. Entitlement to any such adjustment is 
subject to the provisions of Paragraphs 4.05.D, 4.05.E, 11.07, and 11.08. 


If, after receipt of such written notice, Contractor does not agree to resume such Work based 
ona reasonable belief it is unsafe, or does not agree to resume such Work under such special 
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conditions, then Owner may order the portion of the Work that is in the area affected by such 
condition to be deleted from the Work, following the contractual change procedures in 
Article 11. Owner may have such deleted portion of the Work performed by Owner’s own 
forces or others in accordance with Article 8. 


To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members, 
partners, employees, agents, consultants, and subcontractors of each and any of them, from 
and against all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals, and all court, arbitration, 
or other dispute resolution costs) arising out of or relating to a Hazardous Environmental 
Condition, provided that such Hazardous Environmental Condition (1) was not shown or 
indicated in the Drawings, Specifications, or other Contract Documents, identified as 
Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B, or identified in the 
Contract Documents to be included within the scope of the Work, and (2) was not created by 
Contractor or by anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.1 
obligates Owner to indemnify any individual or entity from and against the consequences of 
that individual’s or entity’s own negligence. 


To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, partners, employees, 
agents, consultants, and subcontractors of each and any of them, from and against all claims, 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to the failure to control, contain, or remove a 
Constituent of Concern brought to the Site by Contractor or by anyone for whom Contractor 
is responsible, or to a Hazardous Environmental Condition created by Contractor or by anyone 
for whom Contractor is responsible. Nothing in this Paragraph 5.06.J obligates Contractor to 
indemnify any individual or entity from and against the consequences of that individual’s or 
entity’s own negligence. 


The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of Constituents 
of Concern or to a Hazardous Environmental Condition uncovered or revealed at the Site. 


ARTICLE 6—BONDS AND INSURANCE 


6.01 Performance, Payment, and Other Bonds 


A. Contractor shall furnish a performance bond and a payment bond, each in an amount at least 


C. 


equal to the Contract Price, as security for the faithful performance and payment of 
Contractor’s obligations under the Contract. These bonds must remain in effect until one year 
after the date when final payment becomes due or until completion of the correction period 
specified in Paragraph 15.08, whichever is later, except as provided otherwise by Laws or 
Regulations, the terms of a prescribed bond form, the Supplementary Conditions, or other 
provisions of the Contract. 


Contractor shall also furnish such other bonds (if any) as are required by the Supplementary 
Conditions or other provisions of the Contract. 


All bonds must be in the form included in the Bidding Documents or otherwise specified by 
Owner prior to execution of the Contract, except as provided otherwise by Laws or 
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6.02 


Regulations, and must be issued and signed by a surety named in “Companies Holding 
Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable 
Reinsuring Companies” as published in Department Circular 570 (as amended and 
supplemented) by the Bureau of the Fiscal Service, U.S. Department of the Treasury. A bond 
signed by an agent or attorney-in-fact must be accompanied by a certified copy of that 
individual’s authority to bind the surety. The evidence of authority must show that it is 
effective on the date the agent or attorney-in-fact signed the accompanying bond. 


D. Contractor shall obtain the required bonds from surety companies that are duly licensed or 
authorized, in the state or jurisdiction in which the Project is located, to issue bonds in the 
required amounts. 


E. Ifthe surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, or 
the surety ceases to meet the requirements above, then Contractor shall promptly notify 
Owner and Engineer in writing and shall, within 20 days after the event giving rise to such 
notification, provide another bond and surety, both of which must comply with the bond and 
surety requirements above. 


F. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from 
the Site and exercise Owner’s termination rights under Article 16. 


G. Upon request to Owner from any Subcontractor, Supplier, or other person or entity claiming 
to have furnished labor, services, materials, or equipment used in the performance of the 
Work, Owner shall provide a copy of the payment bond to such person or entity. 


H. Upon request to Contractor from any Subcontractor, Supplier, or other person or entity 
claiming to have furnished labor, services, materials, or equipment used in the performance 
of the Work, Contractor shall provide a copy of the payment bond to such person or entity. 


Insurance—General Provisions 


A. Owner and Contractor shall obtain and maintain insurance as required in this article and in 
the Supplementary Conditions. 


B. All insurance required by the Contract to be purchased and maintained by Owner or 
Contractor shall be obtained from insurance companies that are duly licensed or authorized 
in the state or jurisdiction in which the Project is located to issue insurance policies for the 
required limits and coverages. Unless a different standard is indicated in the Supplementary 
Conditions, all companies that provide insurance policies required under this Contract shall 
have an A.M. Best rating of A-VII or better. 


C. Alternative forms of insurance coverage, including but not limited to self-insurance and 
“Occupational Accident and Excess Employer’s Indemnity Policies,” are not sufficient to meet 
the insurance requirements of this Contract, unless expressly allowed in the Supplementary 
Conditions. 


D. Contractor shall deliver to Owner, with copies to each additional insured identified in the 
Contract, certificates of insurance and endorsements establishing that Contractor has 
obtained and is maintaining the policies and coverages required by the Contract. Upon 
request by Owner or any other insured, Contractor shall also furnish other evidence of such 
required insurance, including but not limited to copies of policies, documentation of 
applicable self-insured retentions (if allowed) and deductibles, full disclosure of all relevant 
exclusions, and evidence of insurance required to be purchased and maintained by 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 
and American Society of Civil Engineers. All rights reserved. 
Page 22 of 70 


Subcontractors or Suppliers. In any documentation furnished under this provision, Contractor, 
Subcontractors, and Suppliers may block out (redact) (1) any confidential premium or pricing 
information and (2) any wording specific to a project or jurisdiction other than those 
applicable to this Contract. 


Owner shall deliver to Contractor, with copies to each additional insured identified in the 
Contract, certificates of insurance and endorsements establishing that Owner has obtained 
and is maintaining the policies and coverages required of Owner by the Contract (if any). Upon 
request by Contractor or any other insured, Owner shall also provide other evidence of such 
required insurance (if any), including but not limited to copies of policies, documentation of 
applicable self-insured retentions (if allowed) and deductibles, and full disclosure of all 
relevant exclusions. In any documentation furnished under this provision, Owner may block 
out (redact) (1) any confidential premium or pricing information and (2) any wording specific 
to a project or jurisdiction other than those relevant to this Contract. 


Failure of Owner or Contractor to demand such certificates or other evidence of the other 
party’s full compliance with these insurance requirements, or failure of Owner or Contractor 
to identify a deficiency in compliance from the evidence provided, will not be construed as a 
waiver of the other party’s obligation to obtain and maintain such insurance. 


In addition to the liability insurance required to be provided by Contractor, the Owner, at 
Owner’s option, may purchase and maintain Owner’s own liability insurance. Owner’s liability 
policies, if any, operate separately and independently from policies required to be provided 
by Contractor, and Contractor cannot rely upon Owner’s liability policies for any of 
Contractor’s obligations to the Owner, Engineer, or third parties. 


Contractor shall require: 


1. Subcontractors to purchase and maintain worker’s compensation, commercial general 
liability, and other insurance that is appropriate for their participation in the Project, and 
to name as additional insureds Owner and Engineer (and any other individuals or entities 
identified in the Supplementary Conditions as additional insureds on Contractor’s liability 
policies) on each Subcontractor’s commercial general liability insurance policy; and 


2. Suppliers to purchase and maintain insurance that is appropriate for their participation in 
the Project. 


If either party does not purchase or maintain the insurance required of such party by the 
Contract, such party shall notify the other party in writing of such failure to purchase prior to 
the start of the Work, or of such failure to maintain prior to any change in the required 
coverage. 


If Contractor has failed to obtain and maintain required insurance, Contractor’s entitlement 
to enter or remain at the Site will end immediately, and Owner may impose an appropriate 
set-off against payment for any associated costs (including but not limited to the cost of 
purchasing necessary insurance coverage), and exercise Owner’s termination rights under 
Article 16. 


Without prejudice to any other right or remedy, if a party has failed to obtain required 
insurance, the other party may elect (but is in no way obligated) to obtain equivalent 
insurance to protect such other party’s interests at the expense of the party who was required 
to provide such coverage, and the Contract Price will be adjusted accordingly. 
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Owner does not represent that insurance coverage and limits established in this Contract 
necessarily will be adequate to protect Contractor or Contractor’s interests. Contractor is 
responsible for determining whether such coverage and limits are adequate to protect its 
interests, and for obtaining and maintaining any additional insurance that Contractor deems 
necessary. 


M. The insurance and insurance limits required herein will not be deemed as a limitation on 


Contractor’s liability, or that of its Subcontractors or Suppliers, under the indemnities granted 
to Owner and other individuals and entities in the Contract or otherwise. 


All the policies of insurance required to be purchased and maintained under this Contract will 
contain a provision or endorsement that the coverage afforded will not be canceled, or 
renewal refused, until at least 10 days prior written notice has been given to the purchasing 
policyholder. Within three days of receipt of any such written notice, the purchasing 
policyholder shall provide a copy of the notice to each other insured and Engineer. 


6.03 Contractor’s Insurance 


A. Required Insurance: Contractor shall purchase and maintain Worker’s Compensation, 


C. 


Commercial General Liability, and other insurance pursuant to the specific requirements of 
the Supplementary Conditions. 


General Provisions: The policies of insurance required by this Paragraph 6.03 as supplemented 
must: 


1. include at least the specific coverages required; 


2. be written for not less than the limits provided, or those required by Laws or Regulations, 
whichever is greater; 


3. remain in effect at least until the Work is complete (as set forth in Paragraph 15.06.D), 
and longer if expressly required elsewhere in this Contract, and at all times thereafter 
when Contractor may be correcting, removing, or replacing defective Work as a warranty 
or correction obligation, or otherwise, or returning to the Site to conduct other tasks 
arising from the Contract; 


4. apply with respect to the performance of the Work, whether such performance is by 
Contractor, any Subcontractor or Supplier, or by anyone directly or indirectly employed 
by any of them to perform any of the Work, or by anyone for whose acts any of them may 
be liable; and 


5. include all necessary endorsements to support the stated requirements. 


Additional Insureds: The Contractor’s commercial general liability, automobile liability, 
employer’s liability, umbrella or excess, pollution liability, and unmanned aerial vehicle 
liability policies, if required by this Contract, must: 


1. include and list as additional insureds Owner and Engineer, and any individuals or entities 
identified as additional insureds in the Supplementary Conditions; 


2. include coverage for the respective officers, directors, members, partners, employees, 
and consultants of all such additional insureds; 


3. afford primary coverage to these additional insureds for all claims covered thereby 
(including as applicable those arising from both ongoing and completed operations); 
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6.04 


6.05 


4. not seek contribution from insurance maintained by the additional insured; and 


5. as to commercial general liability insurance, apply to additional insureds with respect to 
liability caused in whole or in part by Contractor’s acts or omissions, or the acts and 
omissions of those working on Contractor’s behalf, in the performance of Contractor’s 
operations. 


Builder’s Risk and Other Property Insurance 


A. 


Builder’s Risk: Unless otherwise provided in the Supplementary Conditions, Contractor shall 
purchase and maintain builder’s risk insurance upon the Work on a completed value basis, in 
the amount of the Work’s full insurable replacement cost (subject to such deductible amounts 
as may be provided in the Supplementary Conditions or required by Laws and Regulations). 
The specific requirements applicable to the builder’s risk insurance are set forth in the 
Supplementary Conditions. 


Property Insurance for Facilities of Owner Where Work Will Occur: Owner is responsible for 
obtaining and maintaining property insurance covering each existing structure, building, or 
facility in which any part of the Work will occur, or to which any part of the Work will attach 
or be adjoined. Such property insurance will be written on a special perils (all-risk) form, ona 
replacement cost basis, providing coverage consistent with that required for the builder’s risk 
insurance, and will be maintained until the Work is complete, as set forth in 
Paragraph 15.06.D. 


Property Insurance for Substantially Complete Facilities: Promptly after Substantial 
Completion, and before actual occupancy or use of the substantially completed Work, Owner 
will obtain property insurance for such substantially completed Work, and maintain such 
property insurance at least until the Work is complete, as set forth in Paragraph 15.06.D. Such 
property insurance will be written on a special perils (all-risk) form, on a replacement cost 
basis, and provide coverage consistent with that required for the builder’s risk insurance. The 
builder’s risk insurance may terminate upon written confirmation of Owner’s procurement of 
such property insurance. 


Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or portions of the 
Work prior to Substantial Completion of all the Work, as provided in Paragraph 15.04, then 
Owner (directly, if it is the purchaser of the builder’s risk policy, or through Contractor) will 
provide advance notice of such occupancy or use to the builder’s risk insurer, and obtain an 
endorsement consenting to the continuation of coverage prior to commencing such partial 
occupancy or use. 


Insurance of Other Property; Additional Insurance: \f the express insurance provisions of the 
Contract do not require or address the insurance of a property item or interest, then the entity 
or individual owning such property item will be responsible for insuring it. If Contractor elects 
to obtain other special insurance to be included in or supplement the builder’s risk or property 
insurance policies provided under this Paragraph 6.04, it may do so at Contractor’s expense. 


Property Losses; Subrogation 


A. 


The builder’s risk insurance policy purchased and maintained in accordance with 
Paragraph 6.04 (or an installation floater policy if authorized by the Supplementary 
Conditions), will contain provisions to the effect that in the event of payment of any loss or 
damage the insurer will have no rights of recovery against any insureds thereunder, or against 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 25 of 70 


Engineer or its consultants, or their officers, directors, members, partners, employees, agents, 
consultants, or subcontractors. 


1. Owner and Contractor waive all rights against each other and the respective officers, 
directors, members, partners, employees, agents, consultants, and subcontractors of 
each and any of them, for all losses and damages caused by, arising out of, or resulting 
from any of the perils, risks, or causes of loss covered by such policies and any other 
property insurance applicable to the Work; and, in addition, waive all such rights against 
Engineer, its consultants, all individuals or entities identified in the Supplementary 
Conditions as builder’s risk or installation floater insureds, and the officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any 
of them, under such policies for losses and damages so caused. 


2. None of the above waivers extends to the rights that any party making such waiver may 
have to the proceeds of insurance held by Owner or Contractor as trustee or fiduciary, or 
otherwise payable under any policy so issued. 


Any property insurance policy maintained by Owner covering any loss, damage, or 
consequential loss to Owner’s existing structures, buildings, or facilities in which any part of 
the Work will occur, or to which any part of the Work will attach or adjoin; to adjacent 
structures, buildings, or facilities of Owner; or to part or all of the completed or substantially 
completed Work, during partial occupancy or use pursuant to Paragraph 15.04, after 
Substantial Completion pursuant to Paragraph 15.03, or after final payment pursuant to 
Paragraph 15.06, will contain provisions to the effect that in the event of payment of any loss 
or damage the insurer will have no rights of recovery against any insureds thereunder, or 
against Contractor, Subcontractors, or Engineer, or the officers, directors, members, partners, 
employees, agents, consultants, or subcontractors of each and any of them, and that the 
insured is allowed to waive the insurer’s rights of subrogation in a written contract executed 
prior to the loss, damage, or consequential loss. 


1. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the 
officers, directors, members, partners, employees, agents, consultants and 
subcontractors of each and any of them, for all losses and damages caused by, arising out 
of, or resulting from fire or any of the perils, risks, or causes of loss covered by such 
policies. 


The waivers in this Paragraph 6.05 include the waiver of rights due to business interruption, 
loss of use, or other consequential loss extending beyond direct physical loss or damage to 
Owner’s property or the Work caused by, arising out of, or resulting from fire or other insured 
peril, risk, or cause of loss. 


Contractor shall be responsible for assuring that each Subcontract contains provisions 
whereby the Subcontractor waives all rights against Owner, Contractor, all individuals or 
entities identified in the Supplementary Conditions as insureds, the Engineer and its 
consultants, and the officers, directors, members, partners, employees, agents, consultants, 
and subcontractors of each and any of them, for all losses and damages caused by, arising out 
of, relating to, or resulting from fire or other peril, risk, or cause of loss covered by builder’s 
risk insurance, installation floater, and any other property insurance applicable to the Work. 
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6.06 


Receipt and Application of Property Insurance Proceeds 


A. Any insured loss under the builder’s risk and other policies of property insurance required by 


Paragraph 6.04 will be adjusted and settled with the named insured that purchased the policy. 
Such named insured shall act as fiduciary for the other insureds, and give notice to such other 
insureds that adjustment and settlement of a claim is in progress. Any other insured may state 
its position regarding a claim for insured loss in writing within 15 days after notice of such 
claim. 


Proceeds for such insured losses may be made payable by the insurer either jointly to multiple 
insureds, or to the named insured that purchased the policy in its own right and as fiduciary 
for other insureds, subject to the requirements of any applicable mortgage clause. A named 
insured receiving insurance proceeds under the builder’s risk and other policies of insurance 
required by Paragraph 6.04 shall maintain such proceeds in a segregated account, and 
distribute such proceeds in accordance with such agreement as the parties in interest may 
reach, or as otherwise required under the dispute resolution provisions of this Contract or 
applicable Laws and Regulations. 


If no other special agreement is reached, Contractor shall repair or replace the damaged 
Work, using allocated insurance proceeds. 


ARTICLE 7—CONTRACTOR’S RESPONSIBILITIES 


7.01 


7.02 


7.03 


Contractor’s Means and Methods of Construction 


A. Contractor shall be solely responsible for the means, methods, techniques, sequences, and 


procedures of construction. 


If the Contract Documents note, or Contractor determines, that professional engineering or 
other design services are needed to carry out Contractor’s responsibilities for construction 
means, methods, techniques, sequences, and procedures, or for Site safety, then Contractor 
shall cause such services to be provided by a properly licensed design professional, at 
Contractor’s expense. Such services are not Owner-delegated professional design services 
under this Contract, and neither Owner nor Engineer has any responsibility with respect to 
(1) Contractor’s determination of the need for such services, (2) the qualifications or licensing 
of the design professionals retained or employed by Contractor, (3) the performance of such 
services, or (4) any errors, omissions, or defects in such services. 


Supervision and Superintendence 


A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting 


such attention thereto and applying such skills and expertise as may be necessary to perform 
the Work in accordance with the Contract Documents. 


At all times during the progress of the Work, Contractor shall assign a competent resident 
superintendent who will not be replaced without written notice to Owner and Engineer 
except under extraordinary circumstances. 


Labor; Working Hours 


A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the 


Work and perform construction as required by the Contract Documents. Contractor shall 
maintain good discipline and order at the Site. 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 27 of 70 


B. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of 
Contractor’s employees; of Suppliers and Subcontractors, and their employees; and of any 
other individuals or entities performing or furnishing any of the Work, just as Contractor is 
responsible for Contractor’s own acts and omissions. 


C. Except as otherwise required for the safety or protection of persons or the Work or property 
at the Site or adjacent thereto, and except as otherwise stated in the Contract Documents, all 
Work at the Site will be performed during regular working hours, Monday through Friday. 
Contractor will not perform Work on a Saturday, Sunday, or any legal holiday. Contractor may 
perform Work outside regular working hours or on Saturdays, Sundays, or legal holidays only 
with Owner’s written consent, which will not be unreasonably withheld. 


7.04 Services, Materials, and Equipment 


A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume 
full responsibility for all services, materials, equipment, labor, transportation, construction 
equipment and machinery, tools, appliances, fuel, power, light, heat, telephone, water, 
sanitary facilities, temporary facilities, and all other facilities and incidentals necessary for the 
performance, testing, start up, and completion of the Work, whether or not such items are 
specifically called for in the Contract Documents. 


B. All materials and equipment incorporated into the Work must be new and of good quality, 
except as otherwise provided in the Contract Documents. All special warranties and 
guarantees required by the Specifications will expressly run to the benefit of Owner. If 
required by Engineer, Contractor shall furnish satisfactory evidence (including reports of 
required tests) as to the source, kind, and quality of materials and equipment. 


C. All materials and equipment must be stored, applied, installed, connected, erected, 
protected, used, cleaned, and conditioned in accordance with instructions of the applicable 
Supplier, except as otherwise may be provided in the Contract Documents. 


7.05 “Or Equals” 


A. Contractor’s Request; Governing Criteria: Whenever an item of equipment or material is 
specified or described in the Contract Documents by using the names of one or more 
proprietary items or specific Suppliers, the Contract Price has been based upon Contractor 
furnishing such item as specified. The specification or description of such an item is intended 
to establish the type, function, appearance, and quality required. Unless the specification or 
description contains or is followed by words reading that no like, equivalent, or “or equal” 
item is permitted, Contractor may request that Engineer authorize the use of other items of 
equipment or material, or items from other proposed Suppliers, under the circumstances 
described below. 


1. If Engineer in its sole discretion determines that an item of equipment or material 
proposed by Contractor is functionally equal to that named and sufficiently similar so that 
no change in related Work will be required, Engineer will deem it an “or equal” item. For 
the purposes of this paragraph, a proposed item of equipment or material will be 
considered functionally equal to an item so named if: 


a. inthe exercise of reasonable judgment Engineer determines that the proposed item: 


1) is at least equal in materials of construction, quality, durability, appearance, 
strength, and design characteristics; 
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7.06 


2) will reliably perform at least equally well the function and achieve the results 
imposed by the design concept of the completed Project as a functioning whole; 


3) has a proven record of performance and availability of responsive service; and 
4) is not objectionable to Owner. 


b. Contractor certifies that, if the proposed item is approved and incorporated into the 
Work: 


1) there will be no increase in cost to the Owner or increase in Contract Times; and 


2) the item will conform substantially to the detailed requirements of the item 
named in the Contract Documents. 


|’ 


B. Contractor’s Expense: Contractor shall provide all data in support of any proposed “or equa 
item at Contractor’s expense. 


C. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each “or-equal” request. Engineer may require Contractor to furnish additional data 
about the proposed “or-equal” item. Engineer will be the sole judge of acceptability. No “or- 
equal” item will be ordered, furnished, installed, or utilized until Engineer’s review is complete 
and Engineer determines that the proposed item is an “or-equal,” which will be evidenced by 
an approved Shop Drawing or other written communication. Engineer will advise Contractor 
in writing of any negative determination. 


|’ 


D. Effect of Engineer’s Determination: Neither approval nor denial of an “or-equal” request will 
result in any change in Contract Price. The Engineer’s denial of an “or-equal” request will be 
final and binding, and may not be reversed through an appeal under any provision of the 
Contract. 


E. Treatment as a Substitution Request: If Engineer determines that an item of equipment or 
material proposed by Contractor does not qualify as an “or-equal” item, Contractor may 
request that Engineer consider the item a proposed substitute pursuant to Paragraph 7.06. 


Substitutes 


A. Contractor’s Request; Governing Criteria: Unless the specification or description of an item of 
equipment or material required to be furnished under the Contract Documents contains or is 
followed by words reading that no substitution is permitted, Contractor may request that 
Engineer authorize the use of other items of equipment or material under the circumstances 
described below. To the extent possible such requests must be made before commencement 
of related construction at the Site. 


1. Contractor shall submit sufficient information as provided below to allow Engineer to 
determine if the item of material or equipment proposed is functionally equivalent to that 
named and an acceptable substitute therefor. Engineer will not accept requests for 
review of proposed substitute items of equipment or material from anyone other than 
Contractor. 


2. The requirements for review by Engineer will be as set forth in Paragraph 7.06.B, as 
supplemented by the Specifications, and as Engineer may decide is appropriate under the 
circumstances. 
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3. Contractor shall make written application to Engineer for review of a proposed substitute 
item of equipment or material that Contractor seeks to furnish or use. The application: 


a. will certify that the proposed substitute item will: 


1) perform adequately the functions and achieve the results called for by the 
general design; 


2) be similar in substance to the item specified; and 
3) be suited to the same use as the item specified. 
b. will state: 


1) the extent, if any, to which the use of the proposed substitute item will 
necessitate a change in Contract Times; 


2) whether use of the proposed substitute item in the Work will require a change in 
any of the Contract Documents (or in the provisions of any other direct contract 
with Owner for other work on the Project) to adapt the design to the proposed 
substitute item; and 


3) whether incorporation or use of the proposed substitute item in connection with 
the Work is subject to payment of any license fee or royalty. 


c. will identify: 
1) all variations of the proposed substitute item from the item specified; and 
2) available engineering, sales, maintenance, repair, and replacement services. 


d. will contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including but not limited to changes in 
Contract Price, shared savings, costs of redesign, and claims of other contractors 
affected by any resulting change. 


Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each substitute request, and to obtain comments and direction from Owner. 
Engineer may require Contractor to furnish additional data about the proposed substitute 
item. Engineer will be the sole judge of acceptability. No substitute will be ordered, furnished, 
installed, or utilized until Engineer’s review is complete and Engineer determines that the 
proposed item is an acceptable substitute. Engineer’s determination will be evidenced by a 
Field Order or a proposed Change Order accounting for the substitution itself and all related 
impacts, including changes in Contract Price or Contract Times. Engineer will advise 
Contractor in writing of any negative determination. 


Special Guarantee: Owner may require Contractor to furnish at Contractor’s expense a special 
performance guarantee or other surety with respect to any substitute. 


Reimbursement of Engineer’s Cost: Engineer will record Engineer’s costs in evaluating a 
substitute proposed or submitted by Contractor. Whether or not Engineer approves a 
substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for the 
reasonable charges of Engineer for evaluating each such proposed substitute. Contractor shall 
also reimburse Owner for the reasonable charges of Engineer for making changes in the 
Contract Documents (or in the provisions of any other direct contract with Owner) resulting 
from the acceptance of each proposed substitute. 
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Contractor’s Expense: Contractor shall provide all data in support of any proposed substitute 
at Contractor’s expense. 


Effect of Engineer’s Determination: |f Engineer approves the substitution request, Contractor 
shall execute the proposed Change Order and proceed with the substitution. The Engineer’s 
denial of a substitution request will be final and binding, and may not be reversed through an 
appeal under any provision of the Contract. Contractor may challenge the scope of 
reimbursement costs imposed under Paragraph 7.06.D, by timely submittal of a Change 
Proposal. 


Concerning Subcontractors and Suppliers 


A. 


Contractor may retain Subcontractors and Suppliers for the performance of parts of the Work. 
Such Subcontractors and Suppliers must be acceptable to Owner. The Contractor’s retention 
of a Subcontractor or Supplier for the performance of parts of the Work will not relieve 
Contractor’s obligation to Owner to perform and complete the Work in accordance with the 
Contract Documents. 


Contractor shall retain specific Subcontractors and Suppliers for the performance of 
designated parts of the Work if required by the Contract to do so. 


Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of the 
Contract, Owner may not require Contractor to retain any Subcontractor or Supplier to furnish 
or perform any of the Work against which Contractor has reasonable objection. 


Prior to entry into any binding subcontract or purchase order, Contractor shall submit to 
Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already 
deemed such proposed Subcontractor or Supplier acceptable during the bidding process or 
otherwise). Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner 
unless Owner raises a substantive, reasonable objection within 5 days. 


Owner may require the replacement of any Subcontractor or Supplier. Owner also may 
require Contractor to retain specific replacements; provided, however, that Owner may not 
require a replacement to which Contractor has a reasonable objection. If Contractor has 
submitted the identity of certain Subcontractors or Suppliers for acceptance by Owner, and 
Owner has accepted it (either in writing or by failing to make written objection thereto), then 
Owner may subsequently revoke the acceptance of any such Subcontractor or Supplier so 
identified solely on the basis of substantive, reasonable objection after due investigation. 
Contractor shall submit an acceptable replacement for the rejected Subcontractor or 
Supplier. 


If Owner requires the replacement of any Subcontractor or Supplier retained by Contractor 
to perform any part of the Work, then Contractor shall be entitled to an adjustment in 
Contract Price or Contract Times, with respect to the replacement; and Contractor shall 
initiate a Change Proposal for such adjustment within 30 days of Owner’s requirement of 
replacement. 


No acceptance by Owner of any such Subcontractor or Supplier, whether initially or as a 
replacement, will constitute a waiver of the right of Owner to the completion of the Work in 
accordance with the Contract Documents. 
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H. Ona monthly basis, Contractor shall submit to Engineer a complete list of all Subcontractors 
and Suppliers having a direct contract with Contractor, and of all other Subcontractors and 
Suppliers known to Contractor at the time of submittal. 


|. Contractor shall be solely responsible for scheduling and coordinating the work of 
Subcontractors and Suppliers. 


J. The divisions and sections of the Specifications and the identifications of any Drawings do not 
control Contractor in dividing the Work among Subcontractors or Suppliers, or in delineating 
the Work to be performed by any specific trade. 


K. All Work performed for Contractor by a Subcontractor or Supplier must be pursuant to an 
appropriate contractual agreement that specifically binds the Subcontractor or Supplier to 
the applicable terms and conditions of the Contract for the benefit of Owner and Engineer. 


L. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information 
about amounts paid to Contractor for Work performed for Contractor by the Subcontractor 
or Supplier. 


M. Contractor shall restrict all Subcontractors and Suppliers from communicating with Engineer 
or Owner, except through Contractor or in case of an emergency, or as otherwise expressly 
allowed in this Contract. 


Patent Fees and Royalties 


A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in 
the performance of the Work or the incorporation in the Work of any invention, design, 
process, product, or device which is the subject of patent rights or copyrights held by others. 
If an invention, design, process, product, or device is specified in the Contract Documents for 
use in the performance of the Work and if, to the actual knowledge of Owner or Engineer, its 
use is subject to patent rights or copyrights calling for the payment of any license fee or 
royalty to others, the existence of such rights will be disclosed in the Contract Documents. 


B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, and its officers, directors, members, partners, employees, agents, 
consultants, and subcontractors, from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals, and all court or arbitration or other dispute resolution costs) arising out of or 
relating to any infringement of patent rights or copyrights incident to the use in the 
performance of the Work or resulting from the incorporation in the Work of any invention, 
design, process, product, or device specified in the Contract Documents, but not identified as 
being subject to payment of any license fee or royalty to others required by patent rights or 
copyrights. 


C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, partners, employees, 
agents, consultants and subcontractors of each and any of them, from and against all claims, 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any infringement of patent rights or copyrights 
incident to the use in the performance of the Work or resulting from the incorporation in the 
Work of any invention, design, process, product, or device not specified in the Contract 
Documents. 
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7.09 Permits 


A. 


Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for all 
construction permits, licenses, and certificates of occupancy. Owner shall assist Contractor, 
when necessary, in obtaining such permits and licenses. Contractor shall pay all governmental 
charges and inspection fees necessary for the prosecution of the Work which are applicable 
at the time of the submission of Contractor’s Bid (or when Contractor became bound under a 
negotiated contract). Owner shall pay all charges of utility owners for connections for 
providing permanent service to the Work. 


7.10 Taxes 


A. 


Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by 
Contractor in accordance with the Laws and Regulations of the place of the Project which are 
applicable during the performance of the Work. 


7.11 Laws and Regulations 


A. 


Contractor shall give all notices required by and shall comply with all Laws and Regulations 
applicable to the performance of the Work. Neither Owner nor Engineer shall be responsible 
for monitoring Contractor’s compliance with any Laws or Regulations. 


If Contractor performs any Work or takes any other action knowing or having reason to know 
that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and losses, 
and shall indemnify and hold harmless Owner and Engineer, and the officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any of 
them, from and against all claims, costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to such Work or other 
action. It is not Contractor’s responsibility to make certain that the Work described in the 
Contract Documents is in accordance with Laws and Regulations, but this does not relieve 
Contractor of its obligations under Paragraph 3.03. 


Owner or Contractor may give written notice to the other party of any changes after the 
submission of Contractor’s Bid (or after the date when Contractor became bound under a 
negotiated contract) in Laws or Regulations having an effect on the cost or time of 
performance of the Work, including but not limited to changes in Laws or Regulations having 
an effect on procuring permits and on sales, use, value-added, consumption, and other similar 
taxes. If Owner and Contractor are unable to agree on entitlement to or on the amount or 
extent, if any, of any adjustment in Contract Price or Contract Times resulting from such 
changes, then within 30 days of such written notice Contractor may submit a Change 
Proposal, or Owner may initiate a Claim. 


7.12 Record Documents 


A. 


Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings, 
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written 
interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such 
record documents in good order and annotate them to show changes made during 
construction. These record documents, together with all approved Samples, will be available 
to Engineer for reference. Upon completion of the Work, Contractor shall deliver these record 
documents to Engineer. 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 33 of 70 


7.13 


Safety and Protection 


A. 


Contractor shall be solely responsible for initiating, maintaining, and supervising all safety 
precautions and programs in connection with the Work. Such responsibility does not relieve 
Subcontractors of their responsibility for the safety of persons or property in the performance 
of their work, nor for compliance with applicable safety Laws and Regulations. 


Contractor shall designate a qualified and experienced safety representative whose duties 
and responsibilities are the prevention of Work-related accidents and the maintenance and 
supervision of safety precautions and programs. 


Contractor shall take all necessary precautions for the safety of, and shall provide the 
necessary protection to prevent damage, injury, or loss to: 


1. all persons on the Site or who may be affected by the Work; 


2. all the Work and materials and equipment to be incorporated therein, whether in storage 
on or off the Site; and 


3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, 
pavements, roadways, structures, other work in progress, utilities, and Underground 
Facilities not designated for removal, relocation, or replacement in the course of 
construction. 


All damage, injury, or loss to any property referred to in Paragraph 7.13.C.2 or 7.13.C.3 
caused, directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, 
or any other individual or entity directly or indirectly employed by any of them to perform 
any of the Work, or anyone for whose acts any of them may be liable, shall be remedied by 
Contractor at its expense (except damage or loss attributable to the fault of Drawings or 
Specifications or to the acts or omissions of Owner or Engineer or anyone employed by any 
of them, or anyone for whose acts any of them may be liable, and not attributable, directly or 
indirectly, in whole or in part, to the fault or negligence of Contractor or any Subcontractor, 
Supplier, or other individual or entity directly or indirectly employed by any of them). 


Contractor shall comply with all applicable Laws and Regulations relating to the safety of 
persons or property, or to the protection of persons or property from damage, injury, or loss; 
and shall erect and maintain all necessary safeguards for such safety and protection. 


Contractor shall notify Owner; the owners of adjacent property; the owners of Underground 
Facilities and other utilities (if the identity of such owners is known to Contractor); and other 
contractors and utility owners performing work at or adjacent to the Site, in writing, when 
Contractor knows that prosecution of the Work may affect them, and shall cooperate with 
them in the protection, removal, relocation, and replacement of their property or work in 
progress. 


Contractor shall comply with the applicable requirements of Owner’s safety programs, if any. 
Any Owner’s safety programs that are applicable to the Work are identified or included in the 
Supplementary Conditions or Specifications. 


Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s 
safety program with which Owner’s and Engineer’s employees and representatives must 
comply while at the Site. 
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7.15 


7.16 


Contractor’s duties and responsibilities for safety and protection will continue until all the 
Work is completed, Engineer has issued a written notice to Owner and Contractor in 
accordance with Paragraph 15.06.C that the Work is acceptable, and Contractor has left the 
Site (except as otherwise expressly provided in connection with Substantial Completion). 


Contractor’s duties and responsibilities for safety and protection will resume whenever 
Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or correction 
obligations, or to conduct other tasks arising from the Contract Documents. 


Hazard Communication Programs 


A. 


Contractor shall be responsible for coordinating any exchange of safety data sheets (formerly 
known as material safety data sheets) or other hazard communication information required 
to be made available to or exchanged between or among employers at the Site in accordance 
with Laws or Regulations. 


Emergencies 


A. 


In emergencies affecting the safety or protection of persons or the Work or property at the 
Site or adjacent thereto, Contractor is obligated to act to prevent damage, injury, or loss. 
Contractor shall give Engineer prompt written notice if Contractor believes that any significant 
changes in the Work or variations from the Contract Documents have been caused by an 
emergency, or are required as a result of Contractor’s response to an emergency. If Engineer 
determines that a change in the Contract Documents is required because of an emergency or 
Contractor’s response, a Work Change Directive or Change Order will be issued. 


Submittals 


A. 


Shop Drawing and Sample Requirements 
1. Before submitting a Shop Drawing or Sample, Contractor shall: 


a. review and coordinate the Shop Drawing or Sample with other Shop Drawings and 
Samples and with the requirements of the Work and the Contract Documents; 


b. determine and verify: 


1) all field measurements, quantities, dimensions, specified performance and design 
criteria, installation requirements, materials, catalog numbers, and _ similar 
information with respect to the Submittal; 


2) the suitability of all materials and equipment offered with respect to the indicated 
application, fabrication, shipping, handling, storage, assembly, and installation 
pertaining to the performance of the Work; and 


3) all information relative to Contractor’s responsibilities for means, methods, 
techniques, sequences, and procedures of construction, and safety precautions 
and programs incident thereto; 


c. confirm that the Submittal is complete with respect to all related data included in the 
Submittal. 


2. Each Shop Drawing or Sample must bear a stamp or specific written certification that 
Contractor has satisfied Contractor’s obligations under the Contract Documents with 
respect to Contractor’s review of that Submittal, and that Contractor approves the 
Submittal. 
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3. With each Shop Drawing or Sample, Contractor shall give Engineer specific written notice 
of any variations that the Submittal may have from the requirements of the Contract 
Documents. This notice must be set forth in a written communication separate from the 
Submittal; and, in addition, in the case of a Shop Drawing by a specific notation made on 
the Shop Drawing itself. 


Submittal Procedures for Shop Drawings and Samples: Contractor shall label and submit Shop 
Drawings and Samples to Engineer for review and approval in accordance with the accepted 
Schedule of Submittals. 


1. Shop Drawings 
a. Contractor shall submit the number of copies required in the Specifications. 


b. Data shown on the Shop Drawings must be complete with respect to quantities, 
dimensions, specified performance and design criteria, materials, and similar data to 
show Engineer the services, materials, and equipment Contractor proposes to 
provide, and to enable Engineer to review the information for the limited purposes 
required by Paragraph 7.16.C. 


2. Samples 
a. Contractor shall submit the number of Samples required in the Specifications. 


b. Contractor shall clearly identify each Sample as to material, Supplier, pertinent data 
such as catalog numbers, the use for which intended and other data as Engineer may 
require to enable Engineer to review the Submittal for the limited purposes required 
by Paragraph 7.16.C. 


3. Where a Shop Drawing or Sample is required by the Contract Documents or the Schedule 
of Submittals, any related Work performed prior to Engineer’s review and approval of the 
pertinent submittal will be at the sole expense and responsibility of Contractor. 


Engineer’s Review of Shop Drawings and Samples 


1. Engineer will provide timely review of Shop Drawings and Samples in accordance with the 
accepted Schedule of Submittals. Engineer’s review and approval will be only to 
determine if the items covered by the Submittals will, after installation or incorporation 
in the Work, comply with the requirements of the Contract Documents, and be 
compatible with the design concept of the completed Project as a functioning whole as 
indicated by the Contract Documents. 


2. Engineer’s review and approval will not extend to means, methods, techniques, 
sequences, or procedures of construction, or to safety precautions or programs incident 
thereto. 


3. Engineer’s review and approval of a separate item as such will not indicate approval of 
the assembly in which the item functions. 


4. Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor 
from responsibility for any variation from the requirements of the Contract Documents 
unless Contractor has complied with the requirements of Paragraph 7.16.A.3 and 
Engineer has given written approval of each such variation by specific written notation 
thereof incorporated in or accompanying the Shop Drawing or Sample. Engineer will 
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document any such approved variation from the requirements of the Contract 
Documents in a Field Order or other appropriate Contract modification. 


Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor 
from responsibility for complying with the requirements of Paragraphs 7.16.A and B. 


Engineer’s review and approval of a Shop Drawing or Sample, or of a variation from the 
requirements of the Contract Documents, will not, under any circumstances, change the 
Contract Times or Contract Price, unless such changes are included in a Change Order. 


Neither Engineer’s receipt, review, acceptance, or approval of a Shop Drawing or Sample 
will result in such item becoming a Contract Document. 


Contractor shall perform the Work in compliance with the requirements and 
commitments set forth in approved Shop Drawings and Samples, subject to the provisions 
of Paragraph 7.16.C.4. 


D. Resubmittal Procedures for Shop Drawings and Samples 


1. 


Contractor shall make corrections required by Engineer and shall return the required 
number of corrected copies of Shop Drawings and submit, as required, new Samples for 
review and approval. Contractor shall direct specific attention in writing to revisions other 
than the corrections called for by Engineer on previous Submittals. 


Contractor shall furnish required Shop Drawing and Sample submittals with sufficient 
information and accuracy to obtain required approval of an item with no more than two 
resubmittals. Engineer will record Engineer’s time for reviewing a third or subsequent 
resubmittal of a Shop Drawing or Sample, and Contractor shall be responsible for 
Engineer’s charges to Owner for such time. Owner may impose a set-off against payments 
due Contractor to secure reimbursement for such charges. 


If Contractor requests a change of a previously approved Shop Drawing or Sample, 
Contractor shall be responsible for Engineer’s charges to Owner for its review time, and 
Owner may impose a set-off against payments due Contractor to secure reimbursement 
for such charges, unless the need for such change is beyond the control of Contractor. 


E. Submittals Other than Shop Drawings, Samples, and Owner-Delegated Designs 


1. 


The following provisions apply to all Submittals other than Shop Drawings, Samples, and 
Owner-delegated designs: 


a. Contractor shall submit all such Submittals to the Engineer in accordance with the 
Schedule of Submittals and pursuant to the applicable terms of the Contract 
Documents. 


b. Engineer will provide timely review of all such Submittals in accordance with the 
Schedule of Submittals and return such Submittals with a notation of either Accepted 
or Not Accepted. Any such Submittal that is not returned within the time established 
in the Schedule of Submittals will be deemed accepted. 


c. Engineer’s review will be only to determine if the Submittal is acceptable under the 
requirements of the Contract Documents as to general form and content of the 
Submittal. 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 37 of 70 


d. If any such Submittal is not accepted, Contractor shall confer with Engineer regarding 
the reason for the non-acceptance, and resubmit an acceptable document. 


2. Procedures for the submittal and acceptance of the Progress Schedule, the Schedule of 
Submittals, and the Schedule of Values are set forth in Paragraphs 2.03. 2.04, and 2.05. 


F. Owner-delegated Designs: Submittals pursuant to Owner-delegated designs are governed by 
the provisions of Paragraph 7.19. 


7.17. Contractor’s General Warranty and Guarantee 


A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the 
Contract Documents and will not be defective. Engineer is entitled to rely on Contractor’s 
warranty and guarantee. 


B. Owner’s rights under this warranty and guarantee are in addition to, and are not limited by, 
Owner’s rights under the correction period provisions of Paragraph 15.08. The time in which 
Owner may enforce its warranty and guarantee rights under this Paragraph 7.17 is limited 
only by applicable Laws and Regulations restricting actions to enforce such rights; provided, 
however, that after the end of the correction period under Paragraph 15.08: 


1. Owner shall give Contractor written notice of any defective Work within 60 days of the 
discovery that such Work is defective; and 


2. Such notice will be deemed the start of an event giving rise to a Claim under 
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the 
notice. 


C. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by: 


1. abuse, or improper modification, maintenance, or operation, by persons other than 
Contractor, Subcontractors, Suppliers, or any other individual or entity for whom 
Contractor is responsible; or 


2. normal wear and tear under normal usage. 


D. Contractor’s obligation to perform and complete the Work in accordance with the Contract 
Documents is absolute. None of the following will constitute an acceptance of Work that is 
not in accordance with the Contract Documents, a release of Contractor’s obligation to 
perform the Work in accordance with the Contract Documents, or a release of Owner’s 
warranty and guarantee rights under this Paragraph 7.17: 


1. Observations by Engineer; 
2. Recommendation by Engineer or payment by Owner of any progress or final payment; 


3. The issuance of a certificate of Substantial Completion by Engineer or any payment 
related thereto by Owner; 


Use or occupancy of the Work or any part thereof by Owner; 
Any review and approval of a Shop Drawing or Sample submittal; 
The issuance of a notice of acceptability by Engineer; 


The end of the correction period established in Paragraph 15.08; 


OOP Oh. hs a 


Any inspection, test, or approval by others; or 
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9. Any correction of defective Work by Owner. 


E. Ifthe Contract requires the Contractor to accept the assignment of a contract entered into by 
Owner, then the specific warranties, guarantees, and correction obligations contained in the 
assigned contract will govern with respect to Contractor’s performance obligations to Owner 
for the Work described in the assigned contract. 


7.18 — Indemnification 


A. To the fullest extent permitted by Laws and Regulations, and in addition to any other 
obligations of Contractor under the Contract or otherwise, Contractor shall indemnify and 
hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them, from losses, 
damages, costs, and judgments (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals, and all court or arbitration or other dispute 
resolution costs) arising from third-party claims or actions relating to or resulting from the 
performance or furnishing of the Work, provided that any such claim, action, loss, cost, 
judgment or damage is attributable to bodily injury, sickness, disease, or death, or to damage 
to or destruction of tangible property (other than the Work itself), including the loss of use 
resulting therefrom, but only to the extent caused by any negligent act or omission of 
Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly 
employed by any of them to perform any of the Work, or anyone for whose acts any of them 
may be liable. 


B. In any and all claims against Owner or Engineer, or any of their officers, directors, members, 
partners, employees, agents, consultants, or subcontractors, by any employee (or the survivor 
or personal representative of such employee) of Contractor, any Subcontractor, any Supplier, 
or any individual or entity directly or indirectly employed by any of them to perform any of 
the Work, or anyone for whose acts any of them may be liable, the indemnification obligation 
under Paragraph 7.18.A will not be limited in any way by any limitation on the amount or type 
of damages, compensation, or benefits payable by or for Contractor or any such 
Subcontractor, Supplier, or other individual or entity under workers’ compensation acts, 
disability benefit acts, or other employee benefit acts. 


7.19 Delegation of Professional Design Services 


A. Owner may require Contractor to provide professional design services for a portion of the 
Work by express delegation in the Contract Documents. Such delegation will specify the 
performance and design criteria that such services must satisfy, and the Submittals that 
Contractor must furnish to Engineer with respect to the Owner-delegated design. 


B. Contractor shall cause such Owner-delegated professional design services to be provided 
pursuant to the professional standard of care by a properly licensed design professional, 
whose signature and seal must appear on all drawings, calculations, specifications, 
certifications, and Submittals prepared by such design professional. Such design professional 
must issue all certifications of design required by Laws and Regulations. 


C. If a Shop Drawing or other Submittal related to the Owner-delegated design is prepared by 
Contractor, a Subcontractor, or others for submittal to Engineer, then such Shop Drawing or 
other Submittal must bear the written approval of Contractor’s design professional when 
submitted by Contractor to Engineer. 
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D. 


Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and completeness 
of the services, certifications, and approvals performed or provided by the design 
professionals retained or employed by Contractor under an Owner-delegated design, subject 
to the professional standard of care and the performance and design criteria stated in the 
Contract Documents. 


Pursuant to this Paragraph 7.19, Engineer’s review, approval, and other determinations 
regarding design drawings, calculations, specifications, certifications, and other Submittals 
furnished by Contractor pursuant to an Owner-delegated design will be only for the following 
limited purposes: 


1. Checking for conformance with the requirements of this Paragraph 7.19; 


2. Confirming that Contractor (through its design professionals) has used the performance 
and design criteria specified in the Contract Documents; and 


3. Establishing that the design furnished by Contractor is consistent with the design concept 
expressed in the Contract Documents. 


Contractor shall not be responsible for the adequacy of performance or design criteria 
specified by Owner or Engineer. 


Contractor is not required to provide professional services in violation of applicable Laws and 
Regulations. 


ARTICLE 8—OTHER WORK AT THE SITE 


8.01 Other Work 


A. 


In addition to and apart from the Work under the Contract Documents, the Owner may 
perform other work at or adjacent to the Site. Such other work may be performed by Owner’s 
employees, or through contracts between the Owner and third parties. Owner may also 
arrange to have third-party utility owners perform work on their utilities and facilities at or 
adjacent to the Site. 


If Owner performs other work at or adjacent to the Site with Owner’s employees, or through 
contracts for such other work, then Owner shall give Contractor written notice thereof prior 
to starting any such other work. If Owner has advance information regarding the start of any 
third-party utility work that Owner has arranged to take place at or adjacent to the Site, 
Owner shall provide such information to Contractor. 


Contractor shall afford proper and safe access to the Site to each contractor that performs 
such other work, each utility owner performing other work, and Owner, if Owner is 
performing other work with Owner’s employees, and provide a reasonable opportunity for 
the introduction and storage of materials and equipment and the execution of such other 
work. 


Contractor shall do all cutting, fitting, and patching of the Work that may be required to 
properly connect or otherwise make its several parts come together and properly integrate 
with such other work. Contractor shall not endanger any work of others by cutting, 
excavating, or otherwise altering such work; provided, however, that Contractor may cut or 
alter others' work with the written consent of Engineer and the others whose work will be 
affected. 
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If the proper execution or results of any part of Contractor’s Work depends upon work 
performed by others, Contractor shall inspect such other work and promptly report to 
Engineer in writing any delays, defects, or deficiencies in such other work that render it 
unavailable or unsuitable for the proper execution and results of Contractor’s Work. 
Contractor’s failure to so report will constitute an acceptance of such other work as fit and 
proper for integration with Contractor’s Work except for latent defects and deficiencies in 
such other work. 


The provisions of this article are not applicable to work that is performed by third-party 
utilities or other third-party entities without a contract with Owner, or that is performed 
without having been arranged by Owner. If such work occurs, then any related delay, 
disruption, or interference incurred by Contractor is governed by the provisions of 
Paragraph 4.05.C.3. 


8.02 Coordination 


A. 


If Owner intends to contract with others for the performance of other work at or adjacent to 
the Site, to perform other work at or adjacent to the Site with Owner’s employees, or to 
arrange to have utility owners perform work at or adjacent to the Site, the following will be 
set forth in the Supplementary Conditions or provided to Contractor prior to the start of any 
such other work: 


1. The identity of the individual or entity that will have authority and responsibility for 
coordination of the activities among the various contractors; 


2. Anitemization of the specific matters to be covered by such authority and responsibility; 
and 


3. The extent of such authority and responsibilities. 


Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority 
and responsibility for such coordination. 


8.03 Legal Relationships 


A. 


If, in the course of performing other work for Owner at or adjacent to the Site, the Owner’s 
employees, any other contractor working for Owner, or any utility owner that Owner has 
arranged to perform work, causes damage to the Work or to the property of Contractor or its 
Subcontractors, or delays, disrupts, interferes with, or increases the scope or cost of the 
performance of the Work, through actions or inaction, then Contractor shall be entitled to an 
equitable adjustment in the Contract Price or the Contract Times. Contractor must submit any 
Change Proposal seeking an equitable adjustment in the Contract Price or the Contract Times 
under this paragraph within 30 days of the damaging, delaying, disrupting, or interfering 
event. The entitlement to, and extent of, any such equitable adjustment will take into account 
information (if any) regarding such other work that was provided to Contractor in the Contract 
Documents prior to the submittal of the Bid or the final negotiation of the terms of the 
Contract, and any remedies available to Contractor under Laws or Regulations concerning 
utility action or inaction. When applicable, any such equitable adjustment in Contract Price 
will be conditioned on Contractor assigning to Owner all Contractor’s rights against such other 
contractor or utility owner with respect to the damage, delay, disruption, or interference that 
is the subject of the adjustment. Contractor’s entitlement to an adjustment of the Contract 
Times or Contract Price is subject to the provisions of Paragraphs 4.05.D and 4.05.E. 
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B. Contractor shall take reasonable and customary measures to avoid damaging, delaying, 
disrupting, or interfering with the work of Owner, any other contractor, or any utility owner 
performing other work at or adjacent to the Site. 


1. If Contractor fails to take such measures and as a result damages, delays, disrupts, or 
interferes with the work of any such other contractor or utility owner, then Owner may 
impose a set-off against payments due Contractor, and assign to such other contractor or 
utility owner the Owner’s contractual rights against Contractor with respect to the breach 
of the obligations set forth in this Paragraph 8.03.B. 


2. When Owner is performing other work at or adjacent to the Site with Owner’s employees, 
Contractor shall be liable to Owner for damage to such other work, and for the reasonable 
direct delay, disruption, and interference costs incurred by Owner as a result of 
Contractor’s failure to take reasonable and customary measures with respect to Owner’s 
other work. In response to such damage, delay, disruption, or interference, Owner may 
impose a set-off against payments due Contractor. 


C. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor, 
or any utility owner performing other work at or adjacent to the Site, through Contractor’s 
failure to take reasonable and customary measures to avoid such impacts, or if any claim 
arising out of Contractor’s actions, inactions, or negligence in performance of the Work at or 
adjacent to the Site is made by any such other contractor or utility owner against Contractor, 
Owner, or Engineer, then Contractor shall (1) promptly attempt to settle the claim as to all 
parties through negotiations with such other contractor or utility owner, or otherwise resolve 
the claim by arbitration or other dispute resolution proceeding or at law, and (2) indemnify 
and hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them from and against 
any such claims, and against all costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to such damage, delay, 
disruption, or interference. 


ARTICLE 9—OWNER’S RESPONSIBILITIES 


9.01 


9.02 


9.03 


9.04 


Communications to Contractor 


A. Except as otherwise provided in these General Conditions, Owner shall issue all 
communications to Contractor through Engineer. 


Replacement of Engineer 


A. Owner may at its discretion appoint an engineer to replace Engineer, provided Contractor 
makes no reasonable objection to the replacement engineer. The replacement engineer’s 
status under the Contract Documents will be that of the former Engineer. 


Furnish Data 
A. Owner shall promptly furnish the data required of Owner under the Contract Documents. 
Pay When Due 


A. Owner shall make payments to Contractor when they are due as provided in the Agreement. 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 
and American Society of Civil Engineers. All rights reserved. 
Page 42 of 70 


9.05 


9.06 


9.07 


9.08 


9.09 


9.10 


9.11 


9.12 


Lands and Easements; Reports, Tests, and Drawings 
A. Owner’s duties with respect to providing lands and easements are set forth in Paragraph 5.01. 


B. Owner’s duties with respect to providing engineering surveys to establish reference points 
are set forth in Paragraph 4.03. 


C. Article 5 refers to Owner’s identifying and making available to Contractor copies of reports of 
explorations and tests of conditions at the Site, and drawings of physical conditions relating 
to existing surface or subsurface structures at the Site. 


Insurance 


A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and 
property insurance are set forth in Article 6. 


Change Orders 
A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11. 
Inspections, Tests, and Approvals 


A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in 
Paragraph 14.02.B. 


Limitations on Owner’s Responsibilities 


A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible 
for, Contractor’s means, methods, techniques, sequences, or procedures of construction, or 
the safety precautions and programs incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the performance of the Work. Owner will not 
be responsible for Contractor’s failure to perform the Work in accordance with the Contract 
Documents. 


Undisclosed Hazardous Environmental Condition 


A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set 
forth in Paragraph 5.06. 


Evidence of Financial Arrangements 


A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that 
financial arrangements have been made to satisfy Owner’s obligations under the Contract 
(including obligations under proposed changes in the Work). 


Safety Programs 


A. While at the Site, Owner’s employees and representatives shall comply with the specific 
applicable requirements of Contractor’s safety programs of which Owner has been informed. 


B. Owner shall furnish copies of any applicable Owner safety programs to Contractor. 
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ARTICLE 10—ENGINEER’S STATUS DURING CONSTRUCTION 


10.01 


10.02 


10.03 


10.04 


Owner’s Representative 


A. Engineer will be Owner’s representative during the construction period. The duties and 
responsibilities and the limitations of authority of Engineer as Owner’s representative during 
construction are set forth in the Contract. 


Visits to Site 


A. Engineer will make visits to the Site at intervals appropriate to the various stages of 
construction as Engineer deems necessary in order to observe, as an experienced and 
qualified design professional, the progress that has been made and the quality of the various 
aspects of Contractor’s executed Work. Based on information obtained during such visits and 
observations, Engineer, for the benefit of Owner, will determine, in general, if the Work is 
proceeding in accordance with the Contract Documents. Engineer will not be required to 
make exhaustive or continuous inspections on the Site to check the quality or quantity of the 
Work. Engineer’s efforts will be directed toward providing for Owner a greater degree of 
confidence that the completed Work will conform generally to the Contract Documents. On 
the basis of such visits and observations, Engineer will keep Owner informed of the progress 
of the Work and will endeavor to guard Owner against defective Work. 


B. Engineer’s visits and observations are subject to all the limitations on Engineer’s authority and 
responsibility set forth in Paragraph 10.07. Particularly, but without limitation, during or as a 
result of Engineer’s visits or observations of Contractor’s Work, Engineer will not supervise, 
direct, control, or have authority over or be responsible for Contractor’s means, methods, 
techniques, sequences, or procedures of construction, or the safety precautions and 
programs incident thereto, or for any failure of Contractor to comply with Laws and 
Regulations applicable to the performance of the Work. 


Resident Project Representative 


A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project 
Representative to represent Engineer at the Site and assist Engineer in observing the progress 
and quality of the Work, then the authority and responsibilities of any such Resident Project 
Representative will be as provided in the Supplementary Conditions, and limitations on the 
responsibilities thereof will be as provided in the Supplementary Conditions and in 
Paragraph 10.07. 


B. If Owner designates an individual or entity who is not Engineer’s consultant, agent, or 
employee to represent Owner at the Site, then the responsibilities and authority of such 
individual or entity will be as provided in the Supplementary Conditions. 


Engineer’s Authority 
A. Engineer has the authority to reject Work in accordance with Article 14. 
B. Engineer’s authority as to Submittals is set forth in Paragraph 7.16. 


C. Engineer’s authority as to design drawings, calculations, specifications, certifications and 
other Submittals from Contractor in response to Owner’s delegation (if any) to Contractor of 
professional design services, is set forth in Paragraph 7.19. 


D. Engineer’s authority as to changes in the Work is set forth in Article 11. 
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10.05 


10.06 


10.07 


10.08 


E. 


Engineer’s authority as to Applications for Payment is set forth in Article 15. 


Determinations for Unit Price Work 


A. 


Engineer will determine the actual quantities and classifications of Unit Price Work performed 
by Contractor as set forth in Paragraph 13.03. 


Decisions on Requirements of Contract Documents and Acceptability of Work 


A. 


Engineer will render decisions regarding the requirements of the Contract Documents, and 
judge the acceptability of the Work, pursuant to the specific procedures set forth herein for 
initial interpretations, Change Proposals, and acceptance of the Work. In rendering such 
decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will 
not be liable to Owner, Contractor, or others in connection with any proceedings, 
interpretations, decisions, or judgments conducted or rendered in good faith. 


Limitations on Engineer’s Authority and Responsibilities 


A. 


Neither Engineer’s authority or responsibility under this Article 10 or under any other 
provision of the Contract, nor any decision made by Engineer in good faith either to exercise 
or not exercise such authority or responsibility or the undertaking, exercise, or performance 
of any authority or responsibility by Engineer, will create, impose, or give rise to any duty in 
contract, tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier, 
any other individual or entity, or to any surety for or employee or agent of any of them. 


Engineer will not supervise, direct, control, or have authority over or be responsible for 
Contractor’s means, methods, techniques, sequences, or procedures of construction, or the 
safety precautions and programs incident thereto, or for any failure of Contractor to comply 
with Laws and Regulations applicable to the performance of the Work. Engineer will not be 
responsible for Contractor’s failure to perform the Work in accordance with the Contract 
Documents. 


Engineer will not be responsible for the acts or omissions of Contractor or of any 
Subcontractor, any Supplier, or of any other individual or entity performing any of the Work. 


Engineer’s review of the final Application for Payment and accompanying documentation, and 
all maintenance and operating instructions, schedules, guarantees, bonds, certificates of 
inspection, tests and approvals, and other documentation required to be delivered by 
Contractor under Paragraph 15.06.A, will only be to determine generally that their content 
complies with the requirements of, and in the case of certificates of inspections, tests, and 
approvals, that the results certified indicate compliance with the Contract Documents. 


The limitations upon authority and responsibility set forth in this Paragraph 10.07 also apply 
to the Resident Project Representative, if any. 


Compliance with Safety Program 


A. 


While at the Site, Engineer’s employees and representatives will comply with the specific 
applicable requirements of Owner’s and Contractor’s safety programs of which Engineer has 
been informed. 
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ARTICLE 11—CHANGES TO THE CONTRACT 


11.01 Amending and Supplementing the Contract 


A. 


The Contract may be amended or supplemented by a Change Order, a Work Change Directive, 
or a Field Order. 


If an amendment or supplement to the Contract includes a change in the Contract Price or 
the Contract Times, such amendment or supplement must be set forth in a Change Order. 


All changes to the Contract that involve (1) the performance or acceptability of the Work, 
(2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) other 
engineering or technical matters, must be supported by Engineer’s recommendation. Owner 
and Contractor may amend other terms and conditions of the Contract without the 
recommendation of the Engineer. 


11.02 Change Orders 


A. 


Owner and Contractor shall execute appropriate Change Orders covering: 


1. Changes in Contract Price or Contract Times which are agreed to by the parties, including 
any undisputed sum or amount of time for Work actually performed in accordance with 
a Work Change Directive; 


2. Changes in Contract Price resulting from an Owner set-off, unless Contractor has duly 
contested such set-off; 


3. Changes in the Work which are: (a) ordered by Owner pursuant to Paragraph 11.05, 
(b) required because of Owner’s acceptance of defective Work under Paragraph 14.04 or 
Owner’s correction of defective Work under Paragraph 14.07, or (c) agreed to by the 
parties, subject to the need for Engineer’s recommendation if the change in the Work 
involves the design (as set forth in the Drawings, Specifications, or otherwise) or other 
engineering or technical matters; and 


4. Changes that embody the substance of any final and binding results under: 
Paragraph 11.03.B, resolving the impact of a Work Change Directive; Paragraph 11.09, 
concerning Change Proposals; Article 12, Claims; Paragraph 13.02.D, final adjustments 
resulting from allowances; Paragraph 13.03.D, final adjustments relating to 
determination of quantities for Unit Price Work; and similar provisions. 


If Owner or Contractor refuses to execute a Change Order that is required to be executed 
under the terms of Paragraph 11.02.A, it will be deemed to be of full force and effect, as if 
fully executed. 


11.03 Work Change Directives 


A. 


A Work Change Directive will not change the Contract Price or the Contract Times but is 
evidence that the parties expect that the modification ordered or documented by a Work 
Change Directive will be incorporated in a subsequently issued Change Order, following 
negotiations by the parties as to the Work Change Directive’s effect, if any, on the Contract 
Price and Contract Times; or, if negotiations are unsuccessful, by a determination under the 
terms of the Contract Documents governing adjustments, expressly including 
Paragraph 11.07 regarding change of Contract Price. 
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11.04 


11.05 


11.06 


11.07 


If Owner has issued a Work Change Directive and: 


1. Contractor believes that an adjustment in Contract Times or Contract Price is necessary, 
then Contractor shall submit any Change Proposal seeking such an adjustment no later 
than 30 days after the completion of the Work set out in the Work Change Directive. 


2. Owner believes that an adjustment in Contract Times or Contract Price is necessary, then 
Owner shall submit any Claim seeking such an adjustment no later than 60 days after 
issuance of the Work Change Directive. 


Field Orders 


A. 


Engineer may authorize minor changes in the Work if the changes do not involve an 
adjustment in the Contract Price or the Contract Times and are compatible with the design 
concept of the completed Project as a functioning whole as indicated by the Contract 
Documents. Such changes will be accomplished by a Field Order and will be binding on Owner 
and also on Contractor, which shall perform the Work involved promptly. 


If Contractor believes that a Field Order justifies an adjustment in the Contract Price or 
Contract Times, then before proceeding with the Work at issue, Contractor shall submit a 
Change Proposal as provided herein. 


Owner-Authorized Changes in the Work 


A. 


Without invalidating the Contract and without notice to any surety, Owner may, at any time 
or from time to time, order additions, deletions, or revisions in the Work. Changes involving 
the design (as set forth in the Drawings, Specifications, or otherwise) or other engineering or 
technical matters will be supported by Engineer’s recommendation. 


Such changes in the Work may be accomplished by a Change Order, if Owner and Contractor 
have agreed as to the effect, if any, of the changes on Contract Times or Contract Price; or by 
a Work Change Directive. Upon receipt of any such document, Contractor shall promptly 
proceed with the Work involved; or, in the case of a deletion in the Work, promptly cease 
construction activities with respect to such deleted Work. Added or revised Work must be 
performed under the applicable conditions of the Contract Documents. 


Nothing in this Paragraph 11.05 obligates Contractor to undertake work that Contractor 
reasonably concludes cannot be performed in a manner consistent with Contractor’s safety 
obligations under the Contract Documents or Laws and Regulations. 


Unauthorized Changes in the Work 


A. 


Contractor shall not be entitled to an increase in the Contract Price or an extension of the 
Contract Times with respect to any work performed that is not required by the Contract 
Documents, as amended, modified, or supplemented, except in the case of an emergency as 
provided in Paragraph 7.15 or in the case of uncovering Work as provided in 
Paragraph 14.05.C.2. 


Change of Contract Price 


A. 


The Contract Price may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Price must comply with the provisions of Paragraph 11.09. Any 
Claim for an adjustment of Contract Price must comply with the provisions of Article 12. 


An adjustment in the Contract Price will be determined as follows: 
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1. 


Where the Work involved is covered by unit prices contained in the Contract Documents, 
then by application of such unit prices to the quantities of the items involved (subject to 
the provisions of Paragraph 13.03); 


Where the Work involved is not covered by unit prices contained in the Contract 
Documents, then by a mutually agreed lump sum (which may include an allowance for 
overhead and profit not necessarily in accordance with Paragraph 11.07.C.2); or 


Where the Work involved is not covered by unit prices contained in the Contract 
Documents and the parties do not reach mutual agreement to a lump sum, then on the 
basis of the Cost of the Work (determined as provided in Paragraph 13.01) plus a 
Contractor’s fee for overhead and profit (determined as provided in Paragraph 11.07.C). 


C. Contractor’s Fee: When applicable, the Contractor’s fee for overhead and profit will be 
determined as follows: 


1. 
2. 


A mutually acceptable fixed fee; or 


If a fixed fee is not agreed upon, then a fee based on the following percentages of the 
various portions of the Cost of the Work: 


a. Forcosts incurred under Paragraphs 13.01.B.1 and 13.01.B.2, the Contractor’s fee will 
be 15 percent; 


b. For costs incurred under Paragraph 13.01.B.3, the Contractor’s fee will be 5 percent; 


c. Where one or more tiers of subcontracts are on the basis of Cost of the Work plus a 
fee and no fixed fee is agreed upon, the intent of Paragraphs 11.07.C.2.a and 
11.07.C.2.b is that the Contractor’s fee will be based on: (1) a fee of 15 percent of the 
costs incurred under Paragraphs 13.01.B.1 and 13.01.B.2 by the Subcontractor that 
actually performs the Work, at whatever tier, and (2) with respect to Contractor itself 
and to any Subcontractors of a tier higher than that of the Subcontractor that actually 
performs the Work, a fee of 5 percent of the amount (fee plus underlying costs 
incurred) attributable to the next lower tier Subcontractor; provided, however, that 
for any such subcontracted Work the maximum total fee to be paid by Owner will be 
no greater than 27 percent of the costs incurred by the Subcontractor that actually 
performs the Work; 


d. No fee will be payable on the basis of costs itemized under Paragraphs 13.01.B.4, 
13.01.B.5, and 13.01.C; 


e. The amount of credit to be allowed by Contractor to Owner for any change which 
results in a net decrease in Cost of the Work will be the amount of the actual net 
decrease in Cost of the Work and a deduction of an additional amount equal to 
5 percent of such actual net decrease in Cost of the Work; and 


f. When both additions and credits are involved in any one change or Change Proposal, 
the adjustment in Contractor’s fee will be computed by determining the sum of the 
costs in each of the cost categories in Paragraph 13.01.B (specifically, payroll costs, 
Paragraph 13.01.B.1; incorporated materials and equipment costs, 
Paragraph 13.01.B.2; Subcontract costs, Paragraph 13.01.B.3; special consultants 
costs, Paragraph 13.01.B.4; and other costs, Paragraph 13.01.B.5) and applying to 
each such cost category sum the appropriate fee from Paragraphs 11.07.C.2.a 
through 11.07.C.2.e, inclusive. 
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11.08 Change of Contract Times 


A. The Contract Times may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Times must comply with the provisions of Paragraph 11.09. Any 
Claim for an adjustment in the Contract Times must comply with the provisions of Article 12. 


B. Delay, disruption, and interference in the Work, and any related changes in Contract Times, 
are addressed in and governed by Paragraph 4.05. 


11.09 Change Proposals 


A. Purpose and Content: Contractor shall submit a Change Proposal to Engineer to request an 
adjustment in the Contract Times or Contract Price; contest an initial decision by Engineer 
concerning the requirements of the Contract Documents or relating to the acceptability of 
the Work under the Contract Documents; challenge a set-off against payment due; or seek 
other relief under the Contract. The Change Proposal will specify any proposed change in 
Contract Times or Contract Price, or other proposed relief, and explain the reason for the 
proposed change, with citations to any governing or applicable provisions of the Contract 
Documents. Each Change Proposal will address only one issue, or a set of closely related 
issues. 


B. Change Proposal Procedures 


1. Submittal: Contractor shall submit each Change Proposal to Engineer within 30 days after 
the start of the event giving rise thereto, or after such initial decision. 


2. Supporting Data: The Contractor shall submit supporting data, including the proposed 
change in Contract Price or Contract Time (if any), to the Engineer and Owner within 
15 days after the submittal of the Change Proposal. 


a. Change Proposals based on or related to delay, interruption, or interference must 
comply with the provisions of Paragraphs 4.05.D and 4.05.E. 


b. Change proposals related to a change of Contract Price must include full and detailed 
accounts of materials incorporated into the Work and labor and equipment used for 
the subject Work. 


The supporting data must be accompanied by a written statement that the supporting 
data are accurate and complete, and that any requested time or price adjustment is the 
entire adjustment to which Contractor believes it is entitled as a result of said event. 


3. Engineer’s Initial Review: Engineer will advise Owner regarding the Change Proposal, and 
consider any comments or response from Owner regarding the Change Proposal. If in its 
discretion Engineer concludes that additional supporting data is needed before 
conducting a full review and making a decision regarding the Change Proposal, then 
Engineer may request that Contractor submit such additional supporting data by a date 
specified by Engineer, prior to Engineer beginning its full review of the Change Proposal. 


4. Engineer’s Full Review and Action on the Change Proposal: Upon receipt of Contractor’s 
supporting data (including any additional data requested by Engineer), Engineer will 
conduct a full review of each Change Proposal and, within 30 days after such receipt of 
the Contractor’s supporting data, either approve the Change Proposal in whole, deny it in 
whole, or approve it in part and deny it in part. Such actions must be in writing, with a 
copy provided to Owner and Contractor. If Engineer does not take action on the Change 
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Proposal within 30 days, then either Owner or Contractor may at any time thereafter 
submit a letter to the other party indicating that as a result of Engineer’s inaction the 
Change Proposal is deemed denied, thereby commencing the time for appeal of the 
denial under Article 12. 


5. Binding Decision: Engineer’s decision is final and binding upon Owner and Contractor, 
unless Owner or Contractor appeals the decision by filing a Claim under Article 12. 


C. Resolution of Certain Change Proposals: \f the Change Proposal does not involve the design 
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, or 
other engineering or technical matters, then Engineer will notify the parties in writing that 
the Engineer is unable to resolve the Change Proposal. For purposes of further resolution of 
such a Change Proposal, such notice will be deemed a denial, and Contractor may choose to 
seek resolution under the terms of Article 12. 


D. Post-Completion: Contractor shall not submit any Change Proposals after Engineer issues a 
written recommendation of final payment pursuant to Paragraph 15.06.B. 


11.10 Notification to Surety 


A. If the provisions of any bond require notice to be given to a surety of any change affecting the 
general scope of the Work or the provisions of the Contract Documents (including, but not 
limited to, Contract Price or Contract Times), the giving of any such notice will be Contractor’s 
responsibility. The amount of each applicable bond will be adjusted to reflect the effect of 
any such change. 


ARTICLE 12—CLAIMS 


12.01 Claims 


A. Claims Process: The following disputes between Owner and Contractor are subject to the 
Claims process set forth in this article: 


1. Appeals by Owner or Contractor of Engineer’s decisions regarding Change Proposals; 


2. Owner demands for adjustments in the Contract Price or Contract Times, or other relief 
under the Contract Documents; 


3. Disputes that Engineer has been unable to address because they do not involve the design 
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, 
or other engineering or technical matters; and 


4. Subject to the waiver provisions of Paragraph 15.07, any dispute arising after Engineer 
has issued a written recommendation of final payment pursuant to Paragraph 15.06.B. 


B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other party to 
the Contract promptly (but in no event later than 30 days) after the start of the event giving 
rise thereto; in the case of appeals regarding Change Proposals within 30 days of the decision 
under appeal. The party submitting the Claim shall also furnish a copy to the Engineer, for its 
information only. The responsibility to substantiate a Claim rests with the party making the 
Claim. In the case of a Claim by Contractor seeking an increase in the Contract Times or 
Contract Price, Contractor shall certify that the Claim is made in good faith, that the 
supporting data are accurate and complete, and that to the best of Contractor’s knowledge 
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and belief the amount of time or money requested accurately reflects the full amount to 
which Contractor is entitled. 


C. Review and Resolution: The party receiving a Claim shall review it thoroughly, giving full 
consideration to its merits. The two parties shall seek to resolve the Claim through the 
exchange of information and direct negotiations. The parties may extend the time for 
resolving the Claim by mutual agreement. All actions taken on a Claim will be stated in writing 
and submitted to the other party, with a copy to Engineer. 


D. Mediation 


1. At any time after initiation of a Claim, Owner and Contractor may mutually agree to 
mediation of the underlying dispute. The agreement to mediate will stay the Claim 
submittal and response process. 


2. If Owner and Contractor agree to mediation, then after 60 days from such agreement, 
either Owner or Contractor may unilaterally terminate the mediation process, and the 
Claim submittal and decision process will resume as of the date of the termination. If the 
mediation proceeds but is unsuccessful in resolving the dispute, the Claim submittal and 
decision process will resume as of the date of the conclusion of the mediation, as 
determined by the mediator. 


3. Owner and Contractor shall each pay one-half of the mediator’s fees and costs. 


E. Partial Approval: \f the party receiving a Claim approves the Claim in part and denies it in part, 
such action will be final and binding unless within 30 days of such action the other party 
invokes the procedure set forth in Article 17 for final resolution of disputes. 


F. Denial of Claim: \f efforts to resolve a Claim are not successful, the party receiving the Claim 
may deny it by giving written notice of denial to the other party. If the receiving party does 
not take action on the Claim within 90 days, then either Owner or Contractor may at any time 
thereafter submit a letter to the other party indicating that as a result of the inaction, the 
Claim is deemed denied, thereby commencing the time for appeal of the denial. A denial of 
the Claim will be final and binding unless within 30 days of the denial the other party invokes 
the procedure set forth in Article 17 for the final resolution of disputes. 


G. Final and Binding Results: |f the parties reach a mutual agreement regarding a Claim, whether 
through approval of the Claim, direct negotiations, mediation, or otherwise; or if a Claim is 
approved in part and denied in part, or denied in full, and such actions become final and 
binding; then the results of the agreement or action on the Claim will be incorporated in a 
Change Order or other written document to the extent they affect the Contract, including the 
Work, the Contract Times, or the Contract Price. 


ARTICLE 13—COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 


13.01 Cost of the Work 


A. Purposes for Determination of Cost of the Work: The term Cost of the Work means the sum 
of all costs necessary for the proper performance of the Work at issue, as further defined 
below. The provisions of this Paragraph 13.01 are used for two distinct purposes: 


1. To determine Cost of the Work when Cost of the Work is a component of the Contract 
Price, under cost-plus-fee, time-and-materials, or other cost-based terms; or 
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When needed to determine the value of a Change Order, Change Proposal, Claim, set-off, 
or other adjustment in Contract Price. When the value of any such adjustment is 
determined on the basis of Cost of the Work, Contractor is entitled only to those 
additional or incremental costs required because of the change in the Work or because 
of the event giving rise to the adjustment. 


B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in 
the Cost of the Work will be in amounts no higher than those commonly incurred in the 
locality of the Project, will not include any of the costs itemized in Paragraph 13.01.C, and will 
include only the following items: 


1. 


Payroll costs for employees in the direct employ of Contractor in the performance of the 
Work under schedules of job classifications agreed upon by Owner and Contractor in 
advance of the subject Work. Such employees include, without limitation, 
superintendents, foremen, safety managers, safety representatives, and other personnel 
employed full time on the Work. Payroll costs for employees not employed full time on 
the Work will be apportioned on the basis of their time spent on the Work. Payroll costs 
include, but are not limited to, salaries and wages plus the cost of fringe benefits, which 
include social security contributions, unemployment, excise, and payroll taxes, workers’ 
compensation, health and retirement benefits, sick leave, and vacation and holiday pay 
applicable thereto. The expenses of performing Work outside of regular working hours, 
on Saturday, Sunday, or legal holidays, will be included in the above to the extent 
authorized by Owner. 


Cost of all materials and equipment furnished and incorporated in the Work, including 
costs of transportation and storage thereof, and Suppliers’ field services required in 
connection therewith. All cash discounts accrue to Contractor unless Owner deposits 
funds with Contractor with which to make payments, in which case the cash discounts 
will accrue to Owner. All trade discounts, rebates, and refunds and returns from sale of 
surplus materials and equipment will accrue to Owner, and Contractor shall make 
provisions so that they may be obtained. 


Payments made by Contractor to Subcontractors for Work performed by Subcontractors. 
If required by Owner, Contractor shall obtain competitive bids from subcontractors 
acceptable to Owner and Contractor and shall deliver such bids to Owner, which will then 
determine, with the advice of Engineer, which bids, if any, will be acceptable. If any 
subcontract provides that the Subcontractor is to be paid on the basis of Cost of the Work 
plus a fee, the Subcontractor’s Cost of the Work and fee will be determined in the same 
manner as Contractor’s Cost of the Work and fee as provided in this Paragraph 13.01. 


Costs of special consultants (including but not limited to engineers, architects, testing 
laboratories, surveyors, attorneys, and accountants) employed or retained for services 
specifically related to the Work. 


Other costs consisting of the following: 


a. The proportion of necessary transportation, travel, and subsistence expenses of 
Contractor’s employees incurred in discharge of duties connected with the Work. 


b. Cost, including transportation and maintenance, of all materials, supplies, equipment, 
machinery, appliances, office, and temporary facilities at the Site, which are 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 52 of 70 


consumed in the performance of the Work, and cost, less market value, of such items 
used but not consumed which remain the property of Contractor. 


1) In establishing included costs for materials such as scaffolding, plating, or 
sheeting, consideration will be given to the actual or the estimated life of the 
material for use on other projects; or rental rates may be established on the basis 
of purchase or salvage value of such items, whichever is less. Contractor will not 
be eligible for compensation for such items in an amount that exceeds the 
purchase cost of such item. 


c. Construction Equipment Rental 


1) Rentals of all construction equipment and machinery, and the parts thereof, in 
accordance with rental agreements approved by Owner as to price (including any 
surcharge or special rates applicable to overtime use of the construction 
equipment or machinery), and the costs of transportation, loading, unloading, 
assembly, dismantling, and removal thereof. All such costs will be in accordance 
with the terms of said rental agreements. The rental of any such equipment, 
machinery, or parts must cease when the use thereof is no longer necessary for 
the Work. 


2) Costs for equipment and machinery owned by Contractor or a Contractor-related 
entity will be paid at a rate shown for such equipment in the equipment rental 
rate book specified in the Supplementary Conditions. An hourly rate will be 
computed by dividing the monthly rates by 176. These computed rates will 
include all operating costs. 


3) With respect to Work that is the result of a Change Order, Change Proposal, 
Claim, set-off, or other adjustment in Contract Price (“changed Work”), included 
costs will be based on the time the equipment or machinery is in use on the 
changed Work and the costs of transportation, loading, unloading, assembly, 
dismantling, and removal when directly attributable to the changed Work. The 
cost of any such equipment or machinery, or parts thereof, must cease to accrue 
when the use thereof is no longer necessary for the changed Work. 


d. Sales, consumer, use, and other similar taxes related to the Work, and for which 
Contractor is liable, as imposed by Laws and Regulations. 


e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, or 
anyone directly or indirectly employed by any of them or for whose acts any of them 
may be liable, and royalty payments and fees for permits and licenses. 


f. Losses and damages (and related expenses) caused by damage to the Work, not 
compensated by insurance or otherwise, sustained by Contractor in connection with 
the performance of the Work (except losses and damages within the deductible 
amounts of builder’s risk or other property insurance established in accordance with 
Paragraph 6.04), provided such losses and damages have resulted from causes other 
than the negligence of Contractor, any Subcontractor, or anyone directly or indirectly 
employed by any of them or for whose acts any of them may be liable. Such losses 
include settlements made with the written consent and approval of Owner. No such 
losses, damages, and expenses will be included in the Cost of the Work for the 
purpose of determining Contractor’s fee. 
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g. The cost of utilities, fuel, and sanitary facilities at the Site. 


h. Minor expenses such as communication service at the Site, express and courier 
services, and similar petty cash items in connection with the Work. 


i. The costs of premiums for all bonds and insurance that Contractor is required by the 
Contract Documents to purchase and maintain. 


C. Costs Excluded: The term Cost of the Work does not include any of the following items: 


1. 


Payroll costs and other compensation of Contractor’s officers, executives, principals, 
general managers, engineers, architects, estimators, attorneys, auditors, accountants, 
purchasing and contracting agents, expediters, timekeepers, clerks, and other personnel 
employed by Contractor, whether at the Site or in Contractor’s principal or branch office 
for general administration of the Work and not specifically included in the agreed upon 
schedule of job classifications referred to in Paragraph 13.01.B.1 or specifically covered 
by Paragraph 13.01.B.4. The payroll costs and other compensation excluded here are to 
be considered administrative costs covered by the Contractor’s fee. 


The cost of purchasing, renting, or furnishing small tools and hand tools. 


Expenses of Contractor’s principal and branch offices other than Contractor’s office at the 
Site. 


Any part of Contractor’s capital expenses, including interest on Contractor’s capital 
employed for the Work and charges against Contractor for delinquent payments. 


Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or 
indirectly employed by any of them or for whose acts any of them may be liable, including 
but not limited to, the correction of defective Work, disposal of materials or equipment 
wrongly supplied, and making good any damage to property. 


Expenses incurred in preparing and advancing Claims. 


Other overhead or general expense costs of any kind and the costs of any item not 
specifically and expressly included in Paragraph 13.01.B. 


D. Contractor’s Fee 


1. 


2. 


When the Work as a whole is performed on the basis of cost-plus-a-fee, then: 


a. Contractor’s fee for the Work set forth in the Contract Documents as of the Effective 
Date of the Contract will be determined as set forth in the Agreement. 


b. for any Work covered by a Change Order, Change Proposal, Claim, set-off, or other 
adjustment in Contract Price on the basis of Cost of the Work, Contractor’s fee will be 
determined as follows: 


1) When the fee for the Work as a whole is a percentage of the Cost of the Work, 
the fee will automatically adjust as the Cost of the Work changes. 


2) When the fee for the Work as a whole is a fixed fee, the fee for any additions or 
deletions will be determined in accordance with Paragraph 11.07.C.2. 


When the Work as a whole is performed on the basis of a stipulated sum, or any other 
basis other than cost-plus-a-fee, then Contractor’s fee for any Work covered by a Change 
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Order, Change Proposal, Claim, set-off, or other adjustment in Contract Price on the basis 
of Cost of the Work will be determined in accordance with Paragraph 11.07.C.2. 


Documentation and Audit: Whenever the Cost of the Work for any purpose is to be 
determined pursuant to this Article 13, Contractor and pertinent Subcontractors will establish 
and maintain records of the costs in accordance with generally accepted accounting practices. 
Subject to prior written notice, Owner will be afforded reasonable access, during normal 
business hours, to all Contractor’s accounts, records, books, correspondence, instructions, 
drawings, receipts, vouchers, memoranda, and similar data relating to the Cost of the Work 
and Contractor’s fee. Contractor shall preserve all such documents for a period of three years 
after the final payment by Owner. Pertinent Subcontractors will afford such access to Owner, 
and preserve such documents, to the same extent required of Contractor. 


13.02 Allowances 


A. 


It is understood that Contractor has included in the Contract Price all allowances so named in 
the Contract Documents and shall cause the Work so covered to be performed for such sums 
and by such persons or entities as may be acceptable to Owner and Engineer. 


Cash Allowances: Contractor agrees that: 


1. the cash allowances include the cost to Contractor (less any applicable trade discounts) 
of materials and equipment required by the allowances to be delivered at the Site, and 
all applicable taxes; and 


2. Contractor’s costs for unloading and handling on the Site, labor, installation, overhead, 
profit, and other expenses contemplated for the cash allowances have been included in 
the Contract Price and not in the allowances, and no demand for additional payment for 
any of the foregoing will be valid. 


Owner’s Contingency Allowance: Contractor agrees that an Owner’s contingency allowance, 
if any, is for the sole use of Owner to cover unanticipated costs. 


Prior to final payment, an appropriate Change Order will be issued as recommended by 
Engineer to reflect actual amounts due Contractor for Work covered by allowances, and the 
Contract Price will be correspondingly adjusted. 


13.03. Unit Price Work 


A. 


B. 


Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, 
initially the Contract Price will be deemed to include for all Unit Price Work an amount equal 
to the sum of the unit price for each separately identified item of Unit Price Work times the 
estimated quantity of each item as indicated in the Agreement. 


The estimated quantities of items of Unit Price Work are not guaranteed and are solely for 
the purpose of comparison of Bids and determining an initial Contract Price. Payments to 
Contractor for Unit Price Work will be based on actual quantities. 


Each unit price will be deemed to include an amount considered by Contractor to be adequate 
to cover Contractor’s overhead and profit for each separately identified item. 


Engineer will determine the actual quantities and classifications of Unit Price Work performed 
by Contractor. Engineer will review with Contractor the Engineer’s preliminary 
determinations on such matters before rendering a written decision thereon (by 
recommendation of an Application for Payment or otherwise). Engineer’s written decision 
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thereon will be final and binding (except as modified by Engineer to reflect changed factual 
conditions or more accurate data) upon Owner and Contractor, and the final adjustment of 
Contract Price will be set forth in a Change Order, subject to the provisions of the following 
paragraph. 


Adjustments in Unit Price 


1. Contractor or Owner shall be entitled to an adjustment in the unit price with respect to 
an item of Unit Price Work if: 


a. the quantity of the item of Unit Price Work performed by Contractor differs materially 
and significantly from the estimated quantity of such item indicated in the 
Agreement; and 


b. Contractor’s unit costs to perform the item of Unit Price Work have changed 
materially and significantly as a result of the quantity change. 


2. The adjustment in unit price will account for and be coordinated with any related changes 
in quantities of other items of Work, and in Contractor’s costs to perform such other 
Work, such that the resulting overall change in Contract Price is equitable to Owner and 
Contractor. 


3. Adjusted unit prices will apply to all units of that item. 


ARTICLE 14—TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK 


14.01 Access to Work 


A. 


Owner, Engineer, their consultants and other representatives and personnel of Owner, 
independent testing laboratories, and authorities having jurisdiction have access to the Site 
and the Work at reasonable times for their observation, inspection, and testing. Contractor 
shall provide them proper and safe conditions for such access and advise them of Contractor’s 
safety procedures and programs so that they may comply with such procedures and programs 
as applicable. 


14.02 Tests, Inspections, and Approvals 


A. 


Contractor shall give Engineer timely notice of readiness of the Work (or specific parts 
thereof) for all required inspections and tests, and shall cooperate with inspection and testing 
personnel to facilitate required inspections and tests. 


Owner shall retain and pay for the services of an independent inspector, testing laboratory, 
or other qualified individual or entity to perform all inspections and tests expressly required 
by the Contract Documents to be furnished and paid for by Owner, except that costs incurred 
in connection with tests or inspections of covered Work will be governed by the provisions of 
Paragraph 14.05. 


If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof) 
specifically to be inspected, tested, or approved by an employee or other representative of 
such public body, Contractor shall assume full responsibility for arranging and obtaining such 
inspections, tests, or approvals, pay all costs in connection therewith, and furnish Engineer 
the required certificates of inspection or approval. 
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D. 


Contractor shall be responsible for arranging, obtaining, and paying for all inspections and 
tests required: 


1. by the Contract Documents, unless the Contract Documents expressly allocate 
responsibility for a specific inspection or test to Owner; 


2. to attain Owner’s and Engineer’s acceptance of materials or equipment to be 
incorporated in the Work; 


3. by manufacturers of equipment furnished under the Contract Documents; 


4. for testing, adjusting, and balancing of mechanical, electrical, and other equipment to be 
incorporated into the Work; and 


5. for acceptance of materials, mix designs, or equipment submitted for approval prior to 
Contractor’s purchase thereof for incorporation in the Work. 


Such inspections and tests will be performed by independent inspectors, testing laboratories, 
or other qualified individuals or entities acceptable to Owner and Engineer. 


If the Contract Documents require the Work (or part thereof) to be approved by Owner, 
Engineer, or another designated individual or entity, then Contractor shall assume full 
responsibility for arranging and obtaining such approvals. 


If any Work (or the work of others) that is to be inspected, tested, or approved is covered by 
Contractor without written concurrence of Engineer, Contractor shall, if requested by 
Engineer, uncover such Work for observation. Such uncovering will be at Contractor’s expense 
unless Contractor had given Engineer timely notice of Contractor’s intention to cover the 
same and Engineer had not acted with reasonable promptness in response to such notice. 


14.03 Defective Work 


A. 
B. 


Contractor’s Obligation: \t is Contractor’s obligation to assure that the Work is not defective. 


Engineer’s Authority: Engineer has the authority to determine whether Work is defective, and 
to reject defective Work. 


Notice of Defects: Prompt written notice of all defective Work of which Owner or Engineer 
has actual knowledge will be given to Contractor. 


Correction, or Removal and Replacement: Promptly after receipt of written notice of defective 
Work, Contractor shall correct all such defective Work, whether or not fabricated, installed, 
or completed, or, if Engineer has rejected the defective Work, remove it from the Project and 
replace it with Work that is not defective. 


Preservation of Warranties: When correcting defective Work, Contractor shall take no action 
that would void or otherwise impair Owner’s special warranty and guarantee, if any, on said 
Work. 


Costs and Damages: In addition to its correction, removal, and replacement obligations with 
respect to defective Work, Contractor shall pay all claims, costs, losses, and damages arising 
out of or relating to defective Work, including but not limited to the cost of the inspection, 
testing, correction, removal, replacement, or reconstruction of such defective Work, fines 
levied against Owner by governmental authorities because the Work is defective, and the 
costs of repair or replacement of work of others resulting from defective Work. Prior to final 
payment, if Owner and Contractor are unable to agree as to the measure of such claims, costs, 
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losses, and damages resulting from defective Work, then Owner may impose a reasonable 
set-off against payments due under Article 15. 


14.04 Acceptance of Defective Work 


A. 


If, instead of requiring correction or removal and replacement of defective Work, Owner 
prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final 
payment, to Engineer’s confirmation that such acceptance is in general accord with the design 
intent and applicable engineering principles, and will not endanger public safety). Contractor 
shall pay all claims, costs, losses, and damages attributable to Owner’s evaluation of and 
determination to accept such defective Work (such costs to be approved by Engineer as to 
reasonableness), and for the diminished value of the Work to the extent not otherwise paid 
by Contractor. If any such acceptance occurs prior to final payment, the necessary revisions 
in the Contract Documents with respect to the Work will be incorporated in a Change Order. 
If the parties are unable to agree as to the decrease in the Contract Price, reflecting the 
diminished value of Work so accepted, then Owner may impose a reasonable set-off against 
payments due under Article 15. If the acceptance of defective Work occurs after final 
payment, Contractor shall pay an appropriate amount to Owner. 


14.05 Uncovering Work 


A. 


Engineer has the authority to require additional inspection or testing of the Work, whether 
or not the Work is fabricated, installed, or completed. 


If any Work is covered contrary to the written request of Engineer, then Contractor shall, if 
requested by Engineer, uncover such Work for Engineer’s observation, and then replace the 
covering, all at Contractor’s expense. 


If Engineer considers it necessary or advisable that covered Work be observed by Engineer or 
inspected or tested by others, then Contractor, at Engineer’s request, shall uncover, expose, 
or otherwise make available for observation, inspection, or testing as Engineer may require, 
that portion of the Work in question, and provide all necessary labor, material, and 
equipment. 


1. If it is found that the uncovered Work is defective, Contractor shall be responsible for all 
claims, costs, losses, and damages arising out of or relating to such uncovering, exposure, 
observation, inspection, and testing, and of satisfactory replacement or reconstruction 
(including but not limited to all costs of repair or replacement of work of others); and 
pending Contractor’s full discharge of this responsibility the Owner shall be entitled to 
impose a reasonable set-off against payments due under Article 15. 


2. If the uncovered Work is not found to be defective, Contractor shall be allowed an 
increase in the Contract Price or an extension of the Contract Times, directly attributable 
to such uncovering, exposure, observation, inspection, testing, replacement, and 
reconstruction. If the parties are unable to agree as to the amount or extent thereof, then 
Contractor may submit a Change Proposal within 30 days of the determination that the 
Work is not defective. 


14.06 Owner May Stop the Work 


A. 


If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable 
materials or equipment, or fails to perform the Work in such a way that the completed Work 
will conform to the Contract Documents, then Owner may order Contractor to stop the Work, 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 


Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 


and American Society of Civil Engineers. All rights reserved. 
Page 58 of 70 


or any portion thereof, until the cause for such order has been eliminated; however, this right 
of Owner to stop the Work will not give rise to any duty on the part of Owner to exercise this 
right for the benefit of Contractor, any Subcontractor, any Supplier, any other individual or 
entity, or any surety for, or employee or agent of any of them. 


14.07 Owner May Correct Defective Work 


A. If Contractor fails within a reasonable time after written notice from Engineer to correct 
defective Work, or to remove and replace defective Work as required by Engineer, then 
Owner may, after 7 days’ written notice to Contractor, correct or remedy any such deficiency. 


B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall proceed 
expeditiously. In connection with such corrective or remedial action, Owner may exclude 
Contractor from all or part of the Site, take possession of all or part of the Work and suspend 
Contractor’s services related thereto, and incorporate in the Work all materials and 
equipment stored at the Site or for which Owner has paid Contractor but which are stored 
elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees, 
Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to 
enable Owner to exercise the rights and remedies under this paragraph. 


C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising the rights 
and remedies under this Paragraph 14.07 will be charged against Contractor as set-offs 
against payments due under Article 15. Such claims, costs, losses and damages will include 
but not be limited to all costs of repair, or replacement of work of others destroyed or 
damaged by correction, removal, or replacement of Contractor’s defective Work. 


D. Contractor shall not be allowed an extension of the Contract Times because of any delay in 
the performance of the Work attributable to the exercise by Owner of Owner’s rights and 
remedies under this Paragraph 14.07. 


ARTICLE 15—PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD 


15.01 Progress Payments 


A. Basis for Progress Payments: The Schedule of Values established as provided in Article 2 will 
serve as the basis for progress payments and will be incorporated into a form of Application 
for Payment acceptable to Engineer. Progress payments for Unit Price Work will be based on 
the number of units completed during the pay period, as determined under the provisions of 
Paragraph 13.03. Progress payments for cost-based Work will be based on Cost of the Work 
completed by Contractor during the pay period. 


B. Applications for Payments 


1. Atleast 20 days before the date established in the Agreement for each progress payment 
(but not more often than once a month), Contractor shall submit to Engineer for review 
an Application for Payment filled out and signed by Contractor covering the Work 
completed as of the date of the Application and accompanied by such supporting 
documentation as is required by the Contract Documents. 


2. If payment is requested on the basis of materials and equipment not incorporated in the 
Work but delivered and suitably stored at the Site or at another location agreed to in 
writing, the Application for Payment must also be accompanied by: (a) a bill of sale, 
invoice, copies of subcontract or purchase order payments, or other documentation 
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establishing full payment by Contractor for the materials and equipment; (b) at Owner’s 
request, documentation warranting that Owner has received the materials and 
equipment free and clear of all Liens; and (c) evidence that the materials and equipment 
are covered by appropriate property insurance, a warehouse bond, or other 
arrangements to protect Owner’s interest therein, all of which must be satisfactory to 
Owner. 


Beginning with the second Application for Payment, each Application must include an 
affidavit of Contractor stating that all previous progress payments received by Contractor 
have been applied to discharge Contractor’s legitimate obligations associated with prior 
Applications for Payment. 


The amount of retainage with respect to progress payments will be as stipulated in the 
Agreement. 


C. Review of Applications 


1. 


Engineer will, within 10 days after receipt of each Application for Payment, including each 
resubmittal, either indicate in writing a recommendation of payment and present the 
Application to Owner, or return the Application to Contractor indicating in writing 
Engineer’s reasons for refusing to recommend payment. In the latter case, Contractor 
may make the necessary corrections and resubmit the Application. 


Engineer’s recommendation of any payment requested in an Application for Payment will 
constitute a representation by Engineer to Owner, based on Engineer’s observations of 
the executed Work as an experienced and qualified design professional, and on Engineer’s 
review of the Application for Payment and the accompanying data and schedules, that to 
the best of Engineer’s knowledge, information and belief: 


a. the Work has progressed to the point indicated; 


b. the quality of the Work is generally in accordance with the Contract Documents 
(subject to an evaluation of the Work as a functioning whole prior to or upon 
Substantial Completion, the results of any subsequent tests called for in the Contract 
Documents, a final determination of quantities and classifications for Unit Price Work 
under Paragraph 13.03, and any other qualifications stated in the recommendation); 
and 


c. the conditions precedent to Contractor’s being entitled to such payment appear to 
have been fulfilled in so far as it is Engineer’s responsibility to observe the Work. 


By recommending any such payment Engineer will not thereby be deemed to have 
represented that: 


a. inspections made to check the quality or the quantity of the Work as it has been 
performed have been exhaustive, extended to every aspect of the Work in progress, 
or involved detailed inspections of the Work beyond the responsibilities specifically 
assigned to Engineer in the Contract; or 


b. there may not be other matters or issues between the parties that might entitle 
Contractor to be paid additionally by Owner or entitle Owner to withhold payment to 
Contractor. 
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4. Neither Engineer’s review of Contractor's Work for the purposes of recommending 
payments nor Engineer’s recommendation of any payment, including final payment, will 
impose responsibility on Engineer: 


a. 


b. 


to supervise, direct, or control the Work; 


for the means, methods, techniques, sequences, or procedures of construction, or 
the safety precautions and programs incident thereto; 


for Contractor’s failure to comply with Laws and Regulations applicable to 
Contractor’s performance of the Work; 


to make any examination to ascertain how or for what purposes Contractor has used 
the money paid by Owner; or 


to determine that title to any of the Work, materials, or equipment has passed to 
Owner free and clear of any Liens. 


5. Engineer may refuse to recommend the whole or any part of any payment if, in Engineer’s 
opinion, it would be incorrect to make the representations to Owner stated in 
Paragraph 15.01.C.2. 


6. Engineer will recommend reductions in payment (set-offs) necessary in Engineer’s 
opinion to protect Owner from loss because: 


a. 


b. 


the Work is defective, requiring correction or replacement; 
the Contract Price has been reduced by Change Orders; 


Owner has been required to correct defective Work in accordance with 
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04; 


Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; or 


Engineer has actual knowledge of the occurrence of any of the events that would 
constitute a default by Contractor and therefore justify termination for cause under 
the Contract Documents. 


D. Payment Becomes Due 


1. Ten days after presentation of the Application for Payment to Owner with Engineer’s 
recommendation, the amount recommended (subject to any Owner set-offs) will become 
due, and when due will be paid by Owner to Contractor. 


E. Reductions in Payment by Owner 


1. In addition to any reductions in payment (set-offs) recommended by Engineer, Owner is 
entitled to impose a set-off against payment based on any of the following: 


a. 


Claims have been made against Owner based on Contractor's conduct in the 
performance or furnishing of the Work, or Owner has incurred costs, losses, or 
damages resulting from Contractor’s conduct in the performance or furnishing of the 
Work, including but not limited to claims, costs, losses, or damages from workplace 
injuries, adjacent property damage, non-compliance with Laws and Regulations, and 
patent infringement; 
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b. Contractor has failed to take reasonable and customary measures to avoid damage, 
delay, disruption, and interference with other work at or adjacent to the Site; 


c. Contractor has failed to provide and maintain required bonds or insurance; 


d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; 


e. Owner has incurred extra charges or engineering costs related to submittal reviews, 
evaluations of proposed substitutes, tests and inspections, or return visits to 
manufacturing or assembly facilities; 


f. The Work is defective, requiring correction or replacement; 


g. Owner has been required to correct defective Work in accordance with 
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04; 


h. The Contract Price has been reduced by Change Orders; 


i. An event has occurred that would constitute a default by Contractor and therefore 
justify a termination for cause; 


j.Liquidated or other damages have accrued as a result of Contractor’s failure to 
achieve Milestones, Substantial Completion, or final completion of the Work; 


k. Liens have been filed in connection with the Work, except where Contractor has 
delivered a specific bond satisfactory to Owner to secure the satisfaction and 
discharge of such Liens; or 


|. Other items entitle Owner to a set-off against the amount recommended. 


2. If Owner imposes any set-off against payment, whether based on its own knowledge or 
on the written recommendations of Engineer, Owner will give Contractor immediate 
written notice (with a copy to Engineer) stating the reasons for such action and the 
specific amount of the reduction, and promptly pay Contractor any amount remaining 
after deduction of the amount so withheld. Owner shall promptly pay Contractor the 
amount so withheld, or any adjustment thereto agreed to by Owner and Contractor, if 
Contractor remedies the reasons for such action. The reduction imposed will be binding 
on Contractor unless it duly submits a Change Proposal contesting the reduction. 


3. Upona subsequent determination that Owner’s refusal of payment was not justified, the 
amount wrongfully withheld will be treated as an amount due as determined by 
Paragraph 15.01.D.1 and subject to interest as provided in the Agreement. 


15.02 Contractor’s Warranty of Title 


A. Contractor warrants and guarantees that title to all Work, materials, and equipment furnished 
under the Contract will pass to Owner free and clear of (1) all Liens and other title defects, 
and (2) all patent, licensing, copyright, or royalty obligations, no later than 7 days after the 
time of payment by Owner. 


15.03 Substantial Completion 


A. When Contractor considers the entire Work ready for its intended use Contractor shall notify 
Owner and Engineer in writing that the entire Work is substantially complete and request that 
Engineer issue a certificate of Substantial Completion. Contractor shall at the same time 
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submit to Owner and Engineer an initial draft of punch list items to be completed or corrected 
before final payment. 


Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make an 
inspection of the Work to determine the status of completion. If Engineer does not consider 
the Work substantially complete, Engineer will notify Contractor in writing giving the reasons 
therefor. 


If Engineer considers the Work substantially complete, Engineer will deliver to Owner a 
preliminary certificate of Substantial Completion which will fix the date of Substantial 
Completion. Engineer shall attach to the certificate a punch list of items to be completed or 
corrected before final payment. Owner shall have 7 days after receipt of the preliminary 
certificate during which to make written objection to Engineer as to any provisions of the 
certificate or attached punch list. If, after considering the objections to the provisions of the 
preliminary certificate, Engineer concludes that the Work is not substantially complete, 
Engineer will, within 14 days after submission of the preliminary certificate to Owner, notify 
Contractor in writing that the Work is not substantially complete, stating the reasons therefor. 
If Owner does not object to the provisions of the certificate, or if despite consideration of 
Owner’s objections Engineer concludes that the Work is substantially complete, then 
Engineer will, within said 14 days, execute and deliver to Owner and Contractor a final 
certificate of Substantial Completion (with a revised punch list of items to be completed or 
corrected) reflecting such changes from the preliminary certificate as Engineer believes 
justified after consideration of any objections from Owner. 


At the time of receipt of the preliminary certificate of Substantial Completion, Owner and 
Contractor will confer regarding Owner’s use or occupancy of the Work following Substantial 
Completion, review the builder’s risk insurance policy with respect to the end of the builder’s 
risk coverage, and confirm the transition to coverage of the Work under a permanent 
property insurance policy held by Owner. Unless Owner and Contractor agree otherwise in 
writing, Owner shall bear responsibility for security, operation, protection of the Work, 
property insurance, maintenance, heat, and utilities upon Owner’s use or occupancy of the 
Work. 


After Substantial Completion the Contractor shall promptly begin work on the punch list of 
items to be completed or corrected prior to final payment. In appropriate cases Contractor 
may submit monthly Applications for Payment for completed punch list items, following the 
progress payment procedures set forth above. 


Owner shall have the right to exclude Contractor from the Site after the date of Substantial 
Completion subject to allowing Contractor reasonable access to remove its property and 
complete or correct items on the punch list. 


15.04 Partial Use or Occupancy 


A. 


Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially 
completed part of the Work which has specifically been identified in the Contract Documents, 
or which Owner, Engineer, and Contractor agree constitutes a separately functioning and 
usable part of the Work that can be used by Owner for its intended purpose without 
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significant interference with Contractor’s performance of the remainder of the Work, subject 
to the following conditions: 


1. 


At any time, Owner may request in writing that Contractor permit Owner to use or occupy 
any such part of the Work that Owner believes to be substantially complete. If and when 
Contractor agrees that such part of the Work is substantially complete, Contractor, 
Owner, and Engineer will follow the procedures of Paragraph 15.03.A through 15.03.E for 
that part of the Work. 


At any time, Contractor may notify Owner and Engineer in writing that Contractor 
considers any such part of the Work substantially complete and request Engineer to issue 
a certificate of Substantial Completion for that part of the Work. 


Within a reasonable time after either such request, Owner, Contractor, and Engineer shall 
make an inspection of that part of the Work to determine its status of completion. If 
Engineer does not consider that part of the Work to be substantially complete, Engineer 
will notify Owner and Contractor in writing giving the reasons therefor. If Engineer 
considers that part of the Work to be substantially complete, the provisions of 
Paragraph 15.03 will apply with respect to certification of Substantial Completion of that 
part of the Work and the division of responsibility in respect thereof and access thereto. 


No use or occupancy or separate operation of part of the Work may occur prior to 
compliance with the requirements of Paragraph 6.04 regarding builder’s risk or other 
property insurance. 


15.05 Final Inspection 


A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is 
complete, Engineer will promptly make a final inspection with Owner and Contractor and will 
notify Contractor in writing of all particulars in which this inspection reveals that the Work, or 
agreed portion thereof, is incomplete or defective. Contractor shall immediately take such 
measures as are necessary to complete such Work or remedy such deficiencies. 


15.06 Final Payment 


A. Application for Payment 


1. 


After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections 
identified during the final inspection and has delivered, in accordance with the Contract 
Documents, all maintenance and operating instructions, schedules, guarantees, bonds, 
certificates or other evidence of insurance, certificates of inspection, annotated record 
documents (as provided in Paragraph 7.12), and other documents, Contractor may make 
application for final payment. 


The final Application for Payment must be accompanied (except as previously delivered) 
by: 


a. all documentation called for in the Contract Documents; 
b. consent of the surety, if any, to final payment; 


c. satisfactory evidence that all title issues have been resolved such that title to all Work, 
materials, and equipment has passed to Owner free and clear of any Liens or other 
title defects, or will so pass upon final payment. 
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d. alist of all duly pending Change Proposals and Claims; and 


e. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien 
rights arising out of the Work, and of Liens filed in connection with the Work. 


3. Inlieuofthe releases or waivers of Liens specified in Paragraph 15.06.A.2 and as approved 
by Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor 
that: (a) the releases and receipts include all labor, services, material, and equipment for 
which a Lien could be filed; and (b) all payrolls, material and equipment bills, and other 
indebtedness connected with the Work for which Owner might in any way be responsible, 
or which might in any way result in liens or other burdens on Owner's property, have been 
paid or otherwise satisfied. If any Subcontractor or Supplier fails to furnish such a release 
or receipt in full, Contractor may furnish a bond or other collateral satisfactory to Owner 
to indemnify Owner against any Lien, or Owner at its option may issue joint checks 
payable to Contractor and specified Subcontractors and Suppliers. 


B. Engineer’s Review of Final Application and Recommendation of Payment: |f, on the basis of 
Engineer’s observation of the Work during construction and final inspection, and Engineer’s 
review of the final Application for Payment and accompanying documentation as required by 
the Contract Documents, Engineer is satisfied that the Work has been completed and 
Contractor’s other obligations under the Contract have been fulfilled, Engineer will, within 10 
days after receipt of the final Application for Payment, indicate in writing Engineer’s 
recommendation of final payment and present the final Application for Payment to Owner 
for payment. Such recommendation will account for any set-offs against payment that are 
necessary in Engineer’s opinion to protect Owner from loss for the reasons stated above with 
respect to progress payments. Otherwise, Engineer will return the Application for Payment to 
Contractor, indicating in writing the reasons for refusing to recommend final payment, in 
which case Contractor shall make the necessary corrections and resubmit the Application for 
Payment. 


C. Notice of Acceptability: In support of its recommendation of payment of the final Application 
for Payment, Engineer will also give written notice to Owner and Contractor that the Work is 
acceptable, subject to stated limitations in the notice and to the provisions of 
Paragraph 15.07. 


D. Completion of Work: The Work is complete (subject to surviving obligations) when it is ready 
for final payment as established by the Engineer’s written recommendation of final payment 
and issuance of notice of the acceptability of the Work. 


E. Final Payment Becomes Due: Upon receipt from Engineer of the final Application for Payment 
and accompanying documentation, Owner shall set off against the amount recommended by 
Engineer for final payment any further sum to which Owner is entitled, including but not 
limited to set-offs for liquidated damages and set-offs allowed under the provisions of this 
Contract with respect to progress payments. Owner shall pay the resulting balance due to 
Contractor within 30 days of Owner’s receipt of the final Application for Payment from 
Engineer. 


15.07 Waiver of Claims 


A. By making final payment, Owner waives its claim or right to liquidated damages or other 
damages for late completion by Contractor, except as set forth in an outstanding Claim, 


EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, 
and American Society of Civil Engineers. All rights reserved. 
Page 65 of 70 


appeal under the provisions of Article 17, set-off, or express reservation of rights by Owner. 
Owner reserves all other claims or rights after final payment. 


The acceptance of final payment by Contractor will constitute a waiver by Contractor of all 
claims and rights against Owner other than those pending matters that have been duly 
submitted as a Claim, or appealed under the provisions of Article 17. 


15.08 Correction Period 


A. 


If within one year after the date of Substantial Completion (or such longer period of time as 
may be prescribed by the Supplementary Conditions or the terms of any applicable special 
guarantee required by the Contract Documents), Owner gives Contractor written notice that 
any Work has been found to be defective, or that Contractor’s repair of any damages to the 
Site or adjacent areas has been found to be defective, then after receipt of such notice of 
defect Contractor shall promptly, without cost to Owner and in accordance with Owner’s 
written instructions: 


1. correct the defective repairs to the Site or such adjacent areas; 
2. correct such defective Work; 


3. remove the defective Work from the Project and replace it with Work that is not 
defective, if the defective Work has been rejected by Owner, and 


4. satisfactorily correct or repair or remove and replace any damage to other Work, to the 
work of others, or to other land or areas resulting from the corrective measures. 


Owner shall give any such notice of defect within 60 days of the discovery that such Work or 
repairs is defective. If such notice is given within such 60 days but after the end of the 
correction period, the notice will be deemed a notice of defective Work under 
Paragraph 7.17.B. 


If, after receipt of a notice of defect within 60 days and within the correction period, 
Contractor does not promptly comply with the terms of Owner’s written instructions, or in an 
emergency where delay would cause serious risk of loss or damage, Owner may have the 
defective Work corrected or repaired or may have the rejected Work removed and replaced. 
Contractor shall pay all costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or arbitration 
or other dispute resolution costs) arising out of or relating to such correction or repair or such 
removal and replacement (including but not limited to all costs of repair or replacement of 
work of others). Contractor’s failure to pay such costs, losses, and damages within 10 days of 
invoice from Owner will be deemed the start of an event giving rise to a Claim under 
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the failure 
to pay. 


In special circumstances where a particular item of equipment is placed in continuous service 
before Substantial Completion of all the Work, the correction period for that item may start 
to run from an earlier date if so provided in the Specifications. 


Where defective Work (and damage to other Work resulting therefrom) has been corrected 
or removed and replaced under this paragraph, the correction period hereunder with respect 
to such Work will be extended for an additional period of one year after such correction or 
removal and replacement has been satisfactorily completed. 
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F. 


Contractor’s obligations under this paragraph are in addition to all other obligations and 
warranties. The provisions of this paragraph are not to be construed as a substitute for, or a 
waiver of, the provisions of any applicable statute of limitation or repose. 


ARTICLE 16—SUSPENSION OF WORK AND TERMINATION 


16.01 Owner May Suspend Work 


A. 


At any time and without cause, Owner may suspend the Work or any portion thereof for a 
period of not more than 90 consecutive days by written notice to Contractor and Engineer. 
Such notice will fix the date on which Work will be resumed. Contractor shall resume the Work 
on the date so fixed. Contractor shall be entitled to an adjustment in the Contract Price or an 
extension of the Contract Times directly attributable to any such suspension. Any Change 
Proposal seeking such adjustments must be submitted no later than 30 days after the date 
fixed for resumption of Work. 


16.02 Owner May Terminate for Cause 


A. 


The occurrence of any one or more of the following events will constitute a default by 
Contractor and justify termination for cause: 


1. Contractor’s persistent failure to perform the Work in accordance with the Contract 
Documents (including, but not limited to, failure to supply sufficient skilled workers or 
suitable materials or equipment, or failure to adhere to the Progress Schedule); 


2. Failure of Contractor to perform or otherwise to comply with a material term of the 
Contract Documents; 


3. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction; or 
4. Contractor’s repeated disregard of the authority of Owner or Engineer. 


If one or more of the events identified in Paragraph 16.02.A occurs, then after giving 
Contractor (and any surety) 10 days’ written notice that Owner is considering a declaration 
that Contractor is in default and termination of the Contract, Owner may proceed to: 


1. declare Contractor to be in default, and give Contractor (and any surety) written notice 
that the Contract is terminated; and 


2. enforce the rights available to Owner under any applicable performance bond. 


Subject to the terms and operation of any applicable performance bond, if Owner has 
terminated the Contract for cause, Owner may exclude Contractor from the Site, take 
possession of the Work, incorporate in the Work all materials and equipment stored at the 
Site or for which Owner has paid Contractor but which are stored elsewhere, and complete 
the Work as Owner may deem expedient. 


Owner may not proceed with termination of the Contract under Paragraph 16.02.B if 
Contractor within 7 days of receipt of notice of intent to terminate begins to correct its failure 
to perform and proceeds diligently to cure such failure. 


If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be entitled to 
receive any further payment until the Work is completed. If the unpaid balance of the 
Contract Price exceeds the cost to complete the Work, including all related claims, costs, 
losses, and damages (including but not limited to all fees and charges of engineers, architects, 
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attorneys, and other professionals) sustained by Owner, such excess will be paid to 
Contractor. If the cost to complete the Work including such related claims, costs, losses, and 
damages exceeds such unpaid balance, Contractor shall pay the difference to Owner. Such 
claims, costs, losses, and damages incurred by Owner will be reviewed by Engineer as to their 
reasonableness and, when so approved by Engineer, incorporated in a Change Order. When 
exercising any rights or remedies under this paragraph, Owner shall not be required to obtain 
the lowest price for the Work performed. 


Where Contractor’s services have been so terminated by Owner, the termination will not 
affect any rights or remedies of Owner against Contractor then existing or which may 
thereafter accrue, or any rights or remedies of Owner against Contractor or any surety under 
any payment bond or performance bond. Any retention or payment of money due Contractor 
by Owner will not release Contractor from liability. 


If and to the extent that Contractor has provided a performance bond under the provisions 
of Paragraph 6.01.A, the provisions of that bond will govern over any inconsistent provisions 
of Paragraphs 16.02.B and 16.02.D. 


16.03 Owner May Terminate for Convenience 


A. 


Upon 7 days’ written notice to Contractor and Engineer, Owner may, without cause and 
without prejudice to any other right or remedy of Owner, terminate the Contract. In such 
case, Contractor shall be paid for (without duplication of any items): 


1. completed and acceptable Work executed in accordance with the Contract Documents 
prior to the effective date of termination, including fair and reasonable sums for overhead 
and profit on such Work; 


2. expenses sustained prior to the effective date of termination in performing services and 
furnishing labor, materials, or equipment as required by the Contract Documents in 
connection with uncompleted Work, plus fair and reasonable sums for overhead and 
profit on such expenses; and 


3. other reasonable expenses directly attributable to termination, including costs incurred 
to prepare a termination for convenience cost proposal. 


Contractor shall not be paid for any loss of anticipated profits or revenue, post-termination 
overhead costs, or other economic loss arising out of or resulting from such termination. 


16.04 Contractor May Stop Work or Terminate 


A. 


If, through no act or fault of Contractor, (1) the Work is suspended for more than 90 
consecutive days by Owner or under an order of court or other public authority, or (2) 
Engineer fails to act on any Application for Payment within 30 days after it is submitted, or (3) 
Owner fails for 30 days to pay Contractor any sum finally determined to be due, then 
Contractor may, upon 7 days’ written notice to Owner and Engineer, and provided Owner or 
Engineer do not remedy such suspension or failure within that time, terminate the contract 
and recover from Owner payment on the same terms as provided in Paragraph 16.03. 


In lieu of terminating the Contract and without prejudice to any other right or remedy, if 
Engineer has failed to act on an Application for Payment within 30 days after it is submitted, 
or Owner has failed for 30 days to pay Contractor any sum finally determined to be due, 
Contractor may, 7 days after written notice to Owner and Engineer, stop the Work until 
payment is made of all such amounts due Contractor, including interest thereon. The 
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provisions of this paragraph are not intended to preclude Contractor from submitting a 
Change Proposal for an adjustment in Contract Price or Contract Times or otherwise for 
expenses or damage directly attributable to Contractor’s stopping the Work as permitted by 
this paragraph. 


ARTICLE 17—FINAL RESOLUTION OF DISPUTES 


17.01 Methods and Procedures 


A. Disputes Subject to Final Resolution: The following disputed matters are subject to final 
resolution under the provisions of this article: 


1. 


A timely appeal of an approval in part and denial in part of a Claim, or of a denial in full, 
pursuant to Article 12; and 


Disputes between Owner and Contractor concerning the Work, or obligations under the 
Contract Documents, that arise after final payment has been made. 


B. Final Resolution of Disputes: For any dispute subject to resolution under this article, Owner or 
Contractor may: 


1. 


elect in writing to invoke the dispute resolution process provided for in the 
Supplementary Conditions; 


agree with the other party to submit the dispute to another dispute resolution process; 
or 


if no dispute resolution process is provided for in the Supplementary Conditions or 
mutually agreed to, give written notice to the other party of the intent to submit the 
dispute to a court of competent jurisdiction. 


ARTICLE 18—MISCELLANEOUS 


18.01 Giving Notice 


A. Whenever any provision of the Contract requires the giving of written notice to Owner, 
Engineer, or Contractor, it will be deemed to have been validly given only if delivered: 


1. 


in person, by a commercial courier service or otherwise, to the recipient’s place of 
business; 


by registered or certified mail, postage prepaid, to the recipient’s place of business; or 


by e-mail to the recipient, with the words “Formal Notice” or similar in the e-mail’s subject 
line. 


18.02 Computation of Times 


A. When any period of time is referred to in the Contract by days, it will be computed to exclude 
the first and include the last day of such period. If the last day of any such period falls on a 
Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, 
such day will be omitted from the computation. 
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18.03 


18.04 


18.05 


18.06 


18.07 


18.08 


18.09 


18.10 


Cumulative Remedies 


A. The duties and obligations imposed by these General Conditions and the rights and remedies 
available hereunder to the parties hereto are in addition to, and are not to be construed in 
any way as a limitation of, any rights and remedies available to any or all of them which are 
otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or 
by other provisions of the Contract. The provisions of this paragraph will be as effective as if 
repeated specifically in the Contract Documents in connection with each particular duty, 
obligation, right, and remedy to which they apply. 


Limitation of Damages 


A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, and 
other matters at issue, neither Owner nor Engineer, nor any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors, shall be liable to 
Contractor for any claims, costs, losses, or damages sustained by Contractor on or in 
connection with any other project or anticipated project. 


No Waiver 


A. Aparty’s non-enforcement of any provision will not constitute a waiver of that provision, nor 
will it affect the enforceability of that provision or of the remainder of this Contract. 


Survival of Obligations 


A. All representations, indemnifications, warranties, and guarantees made in, required by, or 
given in accordance with the Contract, as well as all continuing obligations indicated in the 
Contract, will survive final payment, completion, and acceptance of the Work or termination 
of the Contract or of the services of Contractor. 


Controlling Law 
A. This Contract is to be governed by the law of the state in which the Project is located. 
Assignment of Contract 


A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party to this 
Contract of any rights under or interests in the Contract will be binding on the other party 
without the written consent of the party sought to be bound; and, specifically but without 
limitation, money that may become due and money that is due may not be assigned without 
such consent (except to the extent that the effect of this restriction may be limited by law), 
and unless specifically stated to the contrary in any written consent to an assignment, no 
assignment will release or discharge the assignor from any duty or responsibility under the 
Contract. 


Successors and Assigns 


A. Owner and Contractor each binds itself, its successors, assigns, and legal representatives to 
the other party hereto, its successors, assigns, and legal representatives in respect to all 
covenants, agreements, and obligations contained in the Contract Documents. 


Headings 


A. Article and paragraph headings are inserted for convenience only and do not constitute parts 
of these General Conditions. 
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SUPPLEMENTARY CONDITIONS 


AMENDMENTS TO GENERAL CONDITIONS 


These Supplementary Conditions amend or supplement the Standard General Conditions of the 
Construction Contract (EJCDC C-700, 2018 edition) and other provisions of the Contract Documents 
as indicated below. All provisions which are not so amended or supplemented remain in full force 
and effect. 


ARTICLE 1. DEFINITIONS AND TERMINOLOGY 


Delete the words "The individual or entity named as such in the Agreement" in 1.01.A.22 of the 
General Conditions, “Engineer”, and insert the following in their place: 


"The individual or entity duly appointed by the Owner to undertake the duties and powers 
herein assigned to the Engineer, acting either directly or through duly appointed 
representatives." 

ARTICLE 2. PRELIMINARY MATTERS 

SC-2.02 

Delete paragraph 2.02A of the General Conditions in its entirety. 


SC-2.03 


“Delete paragraph 2.03 A.3 of the General Conditions and replace with the following: 


3. a preliminary Schedule of Values for each Lump Sum item listed in the Bid, which includes 
quantities and prices of items which when added together equal the Lump Sum Bid Price and 
subdivides the Lump Sum Bid item into component parts in sufficient detail to serve as the basis 
for progress payments during performance of the Work. Such prices will include an appropriate 
amount of overhead and profit applicable to each item of Work.” 


SC-2.05 
“Delete paragraph 2.05 A.3 of the General Conditions and replace with the following. 


3. Contractor’s Schedule of Values for Lump Sum Items will be acceptable to Engineer as to form 
and substance if it provides a reasonable allocation of the Lump Sum Price to the component parts 
of the Work associated with the Lump Sum Item.” 
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ARTICLE 3. CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 
SC-3.01 
Add the following sentence at the end of Paragraph 3.01A of the General Conditions: 


"\..by all. Each and every provision of law and clause required by law to be inserted in these 
Contract Documents shall be deemed to be inserted herein, and they shall be read and enforced 
as though it were included herein, and if through mistake or otherwise, any such provision is 
not inserted, or if not correctly inserted, then upon the application of either party, the Contract 
Documents shall forthwith be physically amended to make such insertion." 


SC-3.03 


Delete the last phrase of paragraph 3.03 A.3 of the General Conditions starting with “had”, and 
substitute the following: 


“knew or reasonably should have known thereof.” 
ARTICLE 4. COMMENCEMENT AND PROGRESS OF THE WORK 
SC-4.01 


Add a new paragraph immediately after paragraph 4.01A of the General Conditions which is to read 
as follows: 


“B. Notwithstanding the time limitations provided in paragraph 4.01A, the OWNER may desire 
to commence the Contract Times later than the sixtieth day after the bid opening. The 
OWNER and CONTRACTOR, upon mutual agreement, may extend the commencement of 
the Contract Times to any date that they elect. OWNER must obtain CONTRACTOR’s 
approval for extending the time beyond the dates/times stated in the Contract Documents.” 


SC-4.03 


Add a new paragraph immediately after paragraph 4.03A of the General Conditions which is to read 
as follows: 


"B. Engineer may check the lines, elevations and reference marks set by Contractor, and 
Contractor shall correct any errors disclosed by such check. Such a check shall 
not be considered as approval of Contractor's work and shall not relieve Contractor of the 
responsibility for construction of the entire Work in accordance with the Contract Documents. 
Contractor shall furnish personnel to assist Engineer in checking lines and grades." 
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SC-4.05 


Delete Article 4.05A in its entirety and replace with the following: 


“A. 


The Contractor hereby agrees that the Contractor shall have no claim for damages of any 
kind against the Owner or the Engineer on account of any delay in the commencement or 
performance of any of the work or any delay or suspension of any portion of the work, 
whether such delay is caused by the Owner, the Engineer, or otherwise except as provided 
for within the prevailing statutes. The Contractor acknowledges that the Contractor’s sole 
remedy for any such delay and/or suspension will be an extension of time as provided in 
the Contract Documents. The Contractor will under no circumstances be eligible for 
additional compensation on account of any delay even if an extension of time is granted by 
the Owner. 


Add the following to the paragraph that follows 4.05E.5: 


66 


Accumulating the amount of time required to complete a series of additional work items or 


delays and adding this time to the original Contract Time will not be considered 
justification for an extension of time. To justify an extension of Contract Time, the 
Contractor must prove clearly and convincingly that the critical path for construction has 
been impacted by circumstances beyond the control of the Contractor and that the CPM 
schedule cannot be revised to eliminate the need for the requested time extension.” 


Add the following new paragraphs after paragraph 4.05G of the General Conditions: 


“4.06 Liquidated Damages: 


A. 


If the Contractor shall neglect, fail or refuse to complete the work within the time herein 
specified, or any proper extension thereof granted by the Owner, then the Contractor does 
hereby agree, as a part consideration for the awarding of this Contract, to pay to the Owner 
the amount specified in the Contract, not as a penalty but as liquidated damages for such 
breach of contract as hereinafter set forth, for each and every calendar day that the Contract 
shall be in default after the time stipulated in the Contract for completing the work. Such 
damages may be retained from time to time by the Owner from progress payments or any 
amounts owing to the Contractor, or otherwise collected. 


The said amount is fixed and agreed upon by and between the Contractor and the Owner 
because of the impracticability and extreme difficulty of fixing and ascertaining the actual 
damages the Owner would in such event sustain, and said amount is agreed to be the amount 
of damages which the Owner would sustain and said amount shall be retained from time to 
time by the Owner from current periodical estimates. 


It is further agreed that time is of the essence of each and every portion of this Contract and 
of the specifications wherein as definite and certain length of times if fixed for the 
performance of any act whatsoever; and where under the Contract an additional time is 
allowed for the completion of any work, the new time limit fixed by such extension shall be 
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of the essence of this Contract. Provided that the Contractor shall not be charged with 
liquidated damages of any excess cost when the Owner determines that the Contractor is 
without fault and the Contractor's reasons for the time extension are acceptable to the Owner; 
Provided, further, that the Contractor shall not be charged with liquidated damages or any 
excess cost when the delay in completion of the work is due: 


1) to any preference, priority or allocation order duly issued by the Government; 


2) to unforeseeable cause beyond the control and without the fault or negligence of the 
Contractor, including, but not restricted to, acts of God, or of the public enemy, acts 
of the Owner, acts of another Contractor in the performance of a contract with the 
Owner, fires, floods, epidemics, quarantine restrictions, strikes, freight embargoes, 
and severe weather; and 


3) to any delays of subcontractors or suppliers occasioned by any of the causes specified 
in subsections C (1) and C (2) above; 


D. Provided, further, that the Contractor shall, within thirty (30) days from the beginning of such 
delay, unless the Owner shall grant a further period of time prior to the date of final settlement 
of the Contract, notify the Owner, in writing, of the causes of the delay, who shall ascertain 
the facts and extent of the delay and notify the Contractor within a reasonable time of its 
decision in the matter." 


ARTICLE 5. SITE; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 


SC-5.03 


Delete the term “Supplementary Conditions” of paragraph 5.03A of the General Conditions and 
replace it with “Contract Documents”. 


Delete the term “Supplementary Conditions” of paragraph 5.03C line 2 of the General Conditions and 
replace it with “Contract Documents”. 


SC-5.05 
Delete the following words from line 3 of paragraph 5.05 F.1 of the General Conditions: 


“*...or was not shown or indicated with reasonable accuracy” 
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SC-5.06 


Delete the term “Supplementary Conditions” in paragraph 5.06A of the General Conditions and 
replace it with “Contract Documents”. 


Add the following sentences at the end of paragraph 5.06A of the General Conditions: 
"Responsibilities of the Contractor with regard to removal and disposal of hazardous materials 
and substances on the project are described in detail in these Contract Documents. The 
Contractor, who may act as Owner's agent, and all Subcontractors are responsible to transport 
all hazardous materials and to handle and dispose of all such material in accordance with local, 
state and federal regulations and will ensure proper material disposal at a facility licensed to 
receive such material." 

Add the following to the first sentence of paragraph 5.06C: 

“or unless Contractor caused or contributed to such Hazardous Environmental Condition.” 

ARTICLE 6. BONDS AND INSURANCE 

NOTICE TO CONTRACTOR: 


1. Proof of Insurance coverage shall be furnished to the Owner in accordance with the schedule 
for submittal of Bonds and Agreements. 


2. Additionally, refer to Article 2. PRELIMINARY MATTERS, Paragraph SC-2.01 B of the 
General Conditions. 


SC-6.01 

Insert these sentences following SC-6.01.A of the General Conditions: 

“The Surety Company providing the bonds shall have a rating of A or better within the Best Key 
Rating Guide and be licensed by the Massachusetts Division of Insurance. The CONTRACTOR shall 
pay the premiums for such Bonds.” 

SC-6.02 

Add the following paragraph to paragraph 6.02N: 

“The Contractor shall immediately stop work on the Project and shall not resume work until the 
Contractor provides evidence, to the Owner and Engineer, in the form of an acceptable insurance 
certificate, of new insurance coverage that replaces all cancelled coverage that is required for the 


Project.” 


SC-6.03 
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Add the following paragraphs to SC-6.03B of the General Conditions: 


“6, 


If the aggregate limits of liability indicated in Contractor's insurance provided in accordance 
with paragraph 6.03 are not sufficient to cover all claims for damages arising from its 
operations under this Contract and from any other work performed by it or if the commercial 
general liability insurance policy of insurance does not provide that the general aggregate 
limits apply on a per project and per location basis, Contractor shall have the policy amended 
so that the aggregate limits of liability required by this Contract will be available to cover all 
claims for damages due to operations under this Contract. 


Include by endorsement that the insurer shall waive all rights of subrogation in favor of the 
Owner, Engineer and any other party named in the written contract against whom the insurer 
must agree to waive rights of subrogation.” 


Insert “railroad protective liability” in line 2 of paragraph 6.03C. 


Insert “except employer’s liability” after the word “insureds” in line 1 of paragraph 6.03C.1. 


Add the following paragraphs after 6.03C: 


“TD. 


Workers’ Compensation and Employer’s Liability: Contractor shall purchase and maintain 
workers’ compensation and employer’s liability insurance, including, as applicable, United 
States Longshoreman and Harbor Workers’ Compensation Act, Jones Act, stop-gap 
employer’s liability coverage for monopolistic states, and foreign voluntary workers’ 
compensation (from available sources, notwithstanding the jurisdictional requirement of 
Paragraph 6.02.B of the General Conditions). 


Workers’ Compensation and Related Policies Policy limits of not 
less than: 
Workers’ Compensation 
State Statutory 
Applicable Federal (e.g., Longshoreman’s) Statutory 
Foreign voluntary workers’ compensation (employer’s Statutory 


responsibility coverage), if applicable 
Jones Act (if applicable) * 


Bodily injury by accident—each accident N/A 
Bodily injury by disease—aggregate N/A 
Employer’s Liability 

Each accident $100,000 
Each employee $100,000 
Policy limit $500,000 
Stop-gap Liability Coverage*** 

For work performed in monopolistic states, stop-gap N/A 


liability coverage must be endorsed to either the worker’s 
compensation or commercial general liability policy with a 
minimum limit of: 
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Commercial General Liability—Claims Covered: Contractor shall purchase and maintain 


commercial general liability insurance, covering all operations by or on behalf of 
Contractor, on an occurrence basis, against claims for: 


1. 


damages because of bodily injury, sickness or disease, or death of any person 
other than Contractor’s employees, 


damages insured by reasonably available personal injury liability coverage, and 


damages because of injury to or destruction of tangible property wherever located, 
including loss of use resulting therefrom. 


Commercial General Liability—Form and Content: Contractor’s commercial liability 


policy must be written on a 1996 (or later) Insurance Services Organization, Inc. (ISO) 
commercial general liability form (occurrence form) and include the following coverages 
and endorsements: 
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1. 


Products and completed operations coverage. 
a. Such insurance must be maintained for three years after final payment. 


b. Contractor shall furnish Owner and each other additional insured (as 
identified in the Supplementary Conditions or elsewhere in the Contract) 
evidence of continuation of such insurance at final payment and three years 
thereafter. 


Blanket contractual liability coverage, including but not limited to coverage of 
Contractor’s contractual indemnity obligations in Paragraph 7.18. 


Severability of interests and no insured-versus-insured or cross-liability 
exclusions. 


Underground, explosion, and collapse coverage. 
Personal injury coverage. 


Additional insured endorsements that include both ongoing operations and 
products and completed operations coverage through ISO Endorsements 
CG 20 10, CG 20 33 and CG 20 37 or insurer’s endorsement offering similar 
coverage. If Contractor demonstrates to Owner that the specified ISO 
endorsements are not commercially available, then Contractor may satisfy this 
requirement by providing equivalent endorsements. 


For design professional additional insureds, ISO Endorsement CG 20 32 or 
insurer’s endorsement offering similar coverage. 


Independent Contractors Coverage. 
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G. Commercial General Liability—Excluded Content: The commercial general liability 
insurance policy, including its coverages, endorsements, and incorporated provisions, must 
not include any of the following: 


1. Any modification of the standard definition of “insured contract” (except to delete 
the railroad protective liability exclusion if Contractor is required to indemnify a 
railroad or others with respect to Work within 50 feet of railroad property). 
2. Any exclusion for water intrusion or water damage. 
3. Any provisions resulting in the erosion of insurance limits by defense costs other 
than those already incorporated in ISO form CG 00 O1. 
4. Any exclusion of coverage relating to earth subsidence or movement. 
5. Any exclusion for the insured’s vicarious liability, strict liability, or statutory 
liability (other than worker’s compensation). 
6. Any limitation or exclusion based on the nature of Contractor’s work. 
7. Any professional liability exclusion broader in effect than the most recent edition 
of ISO form CG 22 79. 
H. Commercial General Liability—Minimum Policy Limits 
Commercial General Liability Policy limits of not 
less than: 
General Aggregate $2,000,000 
Products—Completed Operations Aggregate $2,000,000 
Personal and Advertising Injury $1,000,000 
Bodily Injury and Property Damage—Each Occurrence $1,000,000 
I. Automobile Liability: Contractor shall purchase and maintain automobile liability 


insurance for damages because of bodily injury or death of any person or property damage 
arising out of the ownership, maintenance, or use of any motor vehicle. The automobile 
liability policy must be written on an occurrence basis. 


Automobile Liability Policy limits of not 
less than: 
Combined Single Limit 
Combined Single Limit (Bodily Injury and Property $1,000,000 
Damage) 
J. Umbrella or Excess Liability: Contractor shall purchase and maintain umbrella or excess 


liability insurance written over the underlying employer’s liability, commercial general 
liability, and automobile liability insurance described in the Paragraphs above. The 
coverage afforded must be at least as broad as that of each and every one of the underlying 


policies. 


06/27/2023 


00800-9 


Excess or Umbrella Liability Policy limits of not 
less than: 
Each Occurrence $5,000,000 

General Aggregate $5,000,000 


K. Using Umbrella or Excess Liability Insurance to Meet CGL and Other Policy Limit 
Requirements: Contractor may meet the policy limits specified for employer’s liability, 
commercial general liability, and automobile liability through the primary policies alone, 
or through combinations of the primary insurance policy’s policy limits and partial 
attribution of the policy limits of an umbrella or excess liability policy that is at least as 
broad in coverage as that of the underlying policy, as specified herein. If such umbrella or 
excess liability policy was required under this Contract, at a specified minimum policy 
limit, such umbrella or excess policy must retain a minimum limits equivalent to those 
required in paragraph 6.03Jafter accounting for partial attribution of its limits to underlying 
policies, as allowed above. 


L. Contractor’s Pollution Liability Insurance: Contractor shall purchase and maintain a 
policy covering third-party injury and property damage, including cleanup costs, as a result 
of pollution conditions arising from Contractor’s operations and completed operations. 
This insurance must be maintained for no less than three years after final completion. 


Contractor’s Pollution Liability Policy limits of not 
less than: 
Each Occurrence/Claim $2,000,000 
General Aggregate $2,000,000 
M. Contractor’s Professional Liability Insurance: If Contractor will provide or furnish 


professional services under this Contract, through a delegation of professional design 
services or otherwise, then Contractor shall be responsible for purchasing and maintaining 
applicable professional liability insurance. This insurance must cover negligent acts, errors, 
or omissions in the performance of professional design or related services by the insured 
or others for whom the insured is legally liable. The insurance must be maintained 
throughout the duration of the Contract and for a minimum of two years after Substantial 
Completion. The retroactive date on the policy must pre-date the commencement of 
furnishing services on the Project. 


Contractor’s Professional Liability Policy limits of not 
less than: 
Each Claim $1,000,000 
Annual Aggregate $1,000,000 
O. Unmanned Aerial Vehicle Liability Insurance: If Contractor uses unmanned aerial vehicles 


(UAV—commonly referred to as drones) at the Site or in support of any aspect of the 
Work, Contractor shall obtain UAV liability insurance in the amounts stated; name Owner, 
Engineer, and all individuals and entities identified in the Supplementary Conditions as 
additional insureds; and provide a certificate to Owner confirming Contractor’s compliance 
with this requirement. Such insurance will provide coverage for property damage, bodily 
injury or death, and invasion of privacy. 
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Unmanned Aerial Vehicle Liability Insurance Policy limits of not 
less than: 
Each Claim $500,000 

General Aggregate $1,000,000 


SC-6.04 
Delete Article 6.04 of the General Conditions in its entirety. 
SC-6.05 


Amend the last sentence of paragraph 6.05A of the General Conditions by striking out the words "held 
by Owner or Contractor as trustee or fiduciary, or." 


SC-6.07 
Add the following paragraph 6.07 after paragraph 6.06 of the General Conditions: 
“6.07 Owner’s Objections to Contractor’s Insurance Coverage 


A. If Owner has any objection to the coverage afforded by or other provisions of the insurance 
required to be purchased and maintained by Contractor in accordance with this Article 6 on the 
basis of its not complying with the Contract Documents, Owner will notify Contractor in writing 
thereof within thirty days of the date of delivery of such certificates to Owner in accordance with 
paragraph 6.02D. Contractor will provide such additional information in respect of insurance 
provided by him as Owner may reasonably request." 


ARTICLE 7. CONTRACTOR'S RESPONSIBILITIES 
SC-7.02 
Delete paragraph 7.02B of the General Conditions in its entirety and replace with the following: 


"B. At the site of the Work the Contractor shall employ a full-time construction superintendent or 
foreman who shall have full authority to act for the Contractor. It is understood that such 
representative shall be acceptable to the Engineer and shall be one who will be continued in 
the capacity for the particular job involved unless the representative ceases to be on the 
Contractor's payroll. If at any time during the Work the representative is deemed by the 
Engineer to be no longer acceptable, the representative shall be promptly replaced by the 
Contractor. All communications to the superintendent or foreman shall be as binding as if 
given to the Contractor." 


SC-7.08 


Delete the second sentence in paragraph 7.08A of the General Conditions. 
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SC-7.13 


In line 3 of paragraph 7.13G of the General Conditions change “Supplementary Conditions” to 
“Contract Documents”. 


SC-7.16 

In paragraph 7.16C.1 of the General Conditions, delete the word “timely” from the first line. 
In paragraph 7.16E.1.b of the General Conditions, delete the word “timely” from the first line. 
SC-7.18 


Change the phrase “negligent act or omission” to “negligent or wrongful act or omission” in line 11 
of paragraph 7.18A of the General Conditions. 


Add the following to the end of paragraph 7.18A of the General Conditions: 
“The Contractor hereby acknowledges its obligation under the foregoing paragraph to 
indemnify the Engineer and Owner against judgments suffered because of the Contractor's 
work and to assume the cost of defending the Engineer and Owner against claims as described 
in the foregoing paragraph." 

ARTICLE 9. OWNER'S RESPONSIBILITIES 

SC-9.02 


Delete the phrase “provided Contractor makes no reasonable objection to the replacement engineer” 
in paragraph 9.02A of the General Conditions. 


SC-9.06 

Delete paragraph 9.06A of the General Conditions in its entirety. 

SC-9.09 

Insert the following after the first sentence of paragraph 9.09A of the General Conditions: 


“However, the Owner shall have the right to direct the Contractor to perform the Work according to 
any sequence schedule set forth in the Contract Documents or established pursuant thereto.” 


ARTICLE 10. ENGINEER'S STATUS DURING CONSTRUCTION 
SC-10.01 


Add a new paragraph 10.01B after paragraph 10.01A of the General Conditions, which is to read as 
follows: 
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"B. Nothing contained in the Contract Documents shall be construed to create a contractual 
relationship of any kind (1) between the Engineer and Contractor, (2) between the Owner and 
a Subcontractor or Subcontractors, or (3) between any person or entities other than the Owner 
and Contractor. The Engineer shall, however, be entitled to performance and enforcement of 
obligations under the Contract Documents intended to facilitate performance of the Engineer's 
duties." 


SC-10.02 
Insert the following at the end of paragraph 10.02B of the General Conditions: 


“However, the Engineer shall have the right to direct the Contractor to perform the Work according 
to any sequence schedule set forth in the Contract Documents or established pursuant thereto.” 


SC-10.03 

Delete the last sentence of paragraph 10.03B. 

SC-10.07 

Insert the following after the first sentence of paragraph 10.07B of the General Conditions: 


“However, the Engineer shall have the right to direct the Contractor to perform the Work according 
to any sequence schedule set forth in the Contract Documents or established pursuant thereto.” 


ARTICLE 13. COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 
Delete Article 13 of the General Conditions in its entirety and replace with the following: 


"A. The unit price of an item of Unit Price work shall be subject to reevaluation and adjustment 
under the following conditions: 


(1) If the total extended bid price [Estimated Quantity times the Bid Unit Price] of a 
particular item of Unit Price Work amounts to 5 percent or more of the Original 
Contract Price and the variation in the quantity of the particular item of Unit Price 
Work performed by Contractor differs by more than 15 percent from the estimated 
quantity of such item indicated in the Agreement; and 


(2) If there is no corresponding adjustment with respect to any other item of work; and 


(3) If Contractor believes that Contractor has incurred additional expense as a result 
thereof, Contractor may make a claim for an adjustment in the Contract Price in 
accordance with Article 12 if the parties are unable to agree as to the effect of any 
such variations in the quantity of Unit Price Work performed. If Owner believes that 
the quantity variation entitles Owner to an adjustment in the unit price, Owner shall 
be entitled to an adjustment in the unit price in an amount determined by the Engineer. 
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Engineer shall not be liable in connection with any determination relating to 
adjustments which is rendered in good faith." 


ARTICLE 14. TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE 
OF DEFECTIVE WORK 


SC-14.03 

Delete the word “Prompt” at the beginning of paragraph 14.03C of the General Conditions. 
SC-14.07 

Revise paragraph 14.07A of the General Conditions as follows: 


A. Delete the word “seven” and replace it with the word “ten” so that it reads “after ten days’ 
written notice to Contractor.” 


ARTICLE 15. PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION 
PERIOD 


SC-15.01 
Delete paragraph 15.01B.4 of the General Conditions and insert the following in its place: 


"4. Retainage with respect to progress payments will be five percent or, if stipulated, the 
maximum allowed by law." 


Delete the word “immediate” from line 2 of subparagraph 15.01E.2 of the General Conditions. 

Delete subparagraph 15.01E.3 of the General Conditions in its entirety. 

SC-15.02 

Delete paragraph 15.02A in its entirety and insert the following in its place: 

"A. Contractor warrants and guarantees that title to all work, material and equipment covered by 
any Application for Payment, whether incorporated in the Project or not, will pass to Owner 
no later than at the time of Application for Payment free and clear of all liens. Contractor 
shall provide written transfer of title and a certified paid invoice provided by the supplier." 


SC-15.03 


Delete the third sentence of paragraph 15.03C of the General conditions and replace it with the 
following: 


“Owner shall review the preliminary certificate and make written objection to Engineer as to 
any provisions of the certificate or attached punch list.” 
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66. 


In the same paragraph, delete the phrase “within 14 days after submission of the preliminary 
certificate to Owner” in the fourth sentence; delete the phrase “within said 14 days” in the fifth 
sentence. 


SC-15.06 


Delete from lines 5 and 6 of paragraph 15.06B of the General Conditions the phrase “within 10 days 
after receipt of the final Application for Payment,” in the first sentence. 


SC-15.08 
Delete paragraph 15.08A of the General Conditions and insert the following in its place: 


“A. If within one year after the date of Substantial Completion or such longer period of time as 
may be prescribed by Laws or Regulations or by the terms of any applicable special guarantee 
required by the Contract Documents or by any specific provision of the Contract Documents, 
any work is found to be defective, Contractor shall promptly, without cost to Owner and in 
accordance with Owner's written instructions: (i) correct such defective work, or, if it has 
been rejected by Owner, remove it from the site and replace it with work that is not defective, 
and (11) satisfactorily correct or remove and replace any damage to other work or the work of 
others therefrom. If Contractor does not begin the repairs within ten (10) days of receipt of 
written notification and promptly comply with the terms of Owner's written instructions, or in 
an emergency where delay would cause serious risk, loss or damage, Owner may have the 
defective work corrected or the rejected work removed and replaced, and all claims, costs, 
losses and damages caused by or resulting from such removal and replacement (including but 
not limited to all costs of repair or replacement of work of others) will be paid by Contractor.” 


ARTICLE 16. SUSPENSION OF WORK AND TERMINATION 
SC-16.02 


Add a new paragraph immediately after paragraph 16.02 A.4 of the General Conditions which is to 
read as follows: 


ge If the Work to be done under this Contract shall be abandoned, or if this Contract or any part 
thereof shall be sublet, without the previous written consent of Owner, or if the contract or 
any claim thereunder shall be assigned by Contractor otherwise than as herein specified." 


ARTICLE 18. MISCELLANEOUS 

SC-18.08 

Replace paragraph 18.08A with the following: 

“A. The Contractor shall not assign the whole or any part of this Contract or any moneys due or 
to become due hereunder until thirty (30) days prior notice in writing has been given to the 


Owner of the intention to assign, which notice shall state the identity and address of the 
prospective assignee. No assignment shall be made without the Owner's prior written consent. 
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Such consent shall not be unreasonably withheld. In case the Contractor assigns all or any 
part of the moneys due or to become due under this Contract, the instrument of assignment 
shall contain a clause substantially to the effect that it is agreed that the right of the assignee 
in and to any moneys due or to become due to the Contractor shall be subject to prior claims 
of all persons, firms and corporations of services rendered or materials supplied for the 
performance of the work called for in this Contract.” 


SC-18.11, 18.12, 18.13, 18.14 
Add the following new paragraphs after paragraph 18.10 of the General Conditions: 
“18.11 Liability 


It is understood and agreed that members of the Owner or any agent or employees of the Owner 
signing this Agreement shall not be personally liable hereunder for any action incurred in connection 
with this Agreement. 


18.12 State Statutes and Regulations 


See Section 00830 of these Specifications for further modifications of the General Conditions due to 
state statutes and regulations. 


18.13 Severability 


If any provision of this Agreement shall be invalid or unenforceable to any extent or in any 
application, then the remainder of this Agreement and of such terms and conditions, except to such 
extent or in such application, shall not be affected thereby, and each and every term and condition of 
this Agreement shall be valid and enforced to the fullest extent and in the broadest application 
permitted by law." 


“18.14 Special Requirements for Hazardous Waste Contracts 


This project is subject to all of the Safety and Health Regulations (CFR 29 Parts 1926, and all 
subsequent amendments as promulgated by the U.S. Department of Labor on June 24, 1974) and to 
OSHA's regulations CFR 29 Part 1910.120 regarding Hazardous Waste Operations and Emergency 
Response. Contractor shall be familiar with these requirements. 


1. The Contractor shall submit a complete Health and Safety Plan to the Engineer prior to 
initiating work at the site. The Health and Safety plan shall be prepared by a Certified 
Industrial Hygienist and shall contain at a minimum but not be limited to, a description of an 
on-site contamination reduction zone and decontamination procedures and a description of 
the on-site exclusion zone where the minimum level of personnel protection shall be level 
ot Gas 
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The Contractor shall provide verification to the Engineer that all its employees who participate 
in activities with the potential for exposure to hazardous substances have completed a training 
program which compiles with OSHA Regulations 29 CFR 1910.120. 


Contractor's responsibility shall include the obligation to make certain that all vehicles, 
equipment, machinery, tools, appliances, protective clothing and devices leaving the site are 
free of Hazardous Materials and Substances. Transport vehicles carrying Hazardous 
Materials and Substances shall be exempt from this requirement only to the extent of the 
material-carrying portions of the vehicle. 


The Contractor shall designate a representative who shall be competent to enforce 
environmental site safety requirements with respect to safety of persons and property, both 
on-site and off-site from pollution or contamination injuries or damages. This person shall 
have the right to limit access to the site to persons who acknowledge and agree to conform to 
the rules of the site concerning environmental safety and to carry out the instructions of the 
site safety supervisor as and when given. 


The Contractor shall carry insurance to cover claims arising out of services related to 
hazardous’ waste, with limits as _ specified under 6.03F, SECTION 00800, 
SUPPLEMENTARY CONDITIONS of these Specifications." 


END OF SECTION 
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SECTION 00830 


STATE STATUTES AND REGULATIONS 
COMMONWEALTH OF MASSACHUSETTS 


A. REVISIONS TO GENERAL CONDITIONS 


ie Definitions 

ae Subsurface Conditions Found Different 

3 Proprietary Specifications 

4. Substitutions and “Or Equals” — Contractor’s Expense 
2 Subcontracting 

6. Permits 

de Massachusetts Sales and Use Tax 

8. Contractor Records 

9. Engineer’s Decisions on Requirements of Contract Documents and Acceptability of Work 
10. Change of Contract Price 

11. Payments 

ee Suspension of Work and Termination 

13. Special Requirements for Hazardous Wastes Contracts 
14. Labor Classifications and Prevailing Wage Rates 


15. Contractor’s Surety 
B. OTHER REGULATORY REQUIREMENTS 


1. Working Hours 
OF Commonwealth of Massachusetts Supplemental Equal Employment Opportunity, 
Non-Discrimination and Affirmative Action Program 
3 DEP Community Sound Level Criteria 
4. OSHA 10 Hour Certification Requirements 
ATTACHMENT A — Prevailing Wage Rates 
ATTACHMENT B 


Excerpts from Chapter 149, Chapter 30 and Chapter 82 of the Massachusetts General Law 
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ATTACHMENT C (not applicable) 


ATTACHMENT D 


Change Orders 


A. REVISIONS TO GENERAL CONDITIONS: 


1. 


Definitions 


The term "Awarding Authority,” as used herein, shall be considered to be synonymous with the 
term "Owner," described in definition 1.01 A.30. 


Delete definition 1.01 A.42 entitled "Substantial Completion" in the General Conditions in its 
entirety and insert the following in its place: 


"Substantial Completion shall be interpreted in accordance with Massachusetts General Law 
(MGL) c. 30, $39G or 39K as appropriate." 


Subsurface Conditions Found Different 


Add the following sentence to the end of paragraph 5.04A of the General Conditions: 


"\..to do so. Adjustments resulting from subsurface or latent physical conditions will be in 
accordance with MGL c. 30, §39N." 


Proprietary Specifications 
Revise the third sentence of Paragraph 7.05A of the General Conditions to read as follows: 
“Unless the specification indicates that a proprietary item is called for, other items of material or 


equipment or material or equipment of other suppliers may be submitted to Engineer for review 
under the circumstances described below, and in accordance with MGL c. 30, §39M.” 


Substitutions and “Or Equals” — Contractor’s Expense 
Insert the following at the beginning of Paragraphs 7.05B and 7.06E of the General Conditions: 


“Except as required by and indicated in the specifications and contract documents pursuant to 
MGL. c. 149, §44F,”. 


Subcontracting 


Add the following language at the end of paragraph 7.06J of the General Conditions: 
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", except as required otherwise by MGL c. 149, §44F, for Work governed by MGL c. 149, §44A 
through 44H.” 


6. Permits 


Delete paragraph 7.09A of the General Conditions in its entirety and insert the following in its 
place: 


"A. Unless otherwise provided for in Section 00890 PERMITS, the Awarding Authority shall be 
responsible for identifying and obtaining all federal, state, and local permits required by the nature 
and location of construction, including but not limited to railroad permits, building construction 
permits, and permits for street and highway cuts and openings. Contractor shall be responsible 
for obtaining all permits required of its equipment, work force, or particular operations (such as 
blasting) in the performance of the Work and not otherwise specified to be obtained by the 
Awarding Authority. These permit fees shall be paid by Contractor. Contractor shall pay all 
governmental charges and inspection fees necessary for the prosecution of the Work, which are 
applicable at the time of opening of bids, or, if there are no Bids, on the Effective Date of the 
Agreement.” 


7. Massachusetts Sales and Use Tax 


Add the following paragraph after paragraph 7.10A of the General Conditions: 
"B. The materials and supplies to be used by the Contractor in the Work of this Contract are 
exempt from the Sales and Use Tax of the Commonwealth of Massachusetts. The Awarding 


Authority tax exemption certificate number will be furnished to the Contractor." 


8. Contractor Records 


Add a new paragraph immediately after paragraph 7.11C of the General Conditions, which is to 
read as follows: 


"D. The Contractor shall comply with all applicable provisions Chapter 30, Section 39R of the 
Massachusetts General Laws regarding, Contractor's records." 


9. Engineer’s Decisions on Requirements of Contract Documents and Acceptability of Work 


Add the following language at the end of paragraph 10.06A of the General Conditions: 


"The Engineer's interpretation will be made in accordance with the requirements of MGL c. 30, 
§39P." 


10. Change of Contract Price 


Delete paragraphs 11.07, 13.01, 13.02 and 13.03 of the General Conditions, having to do with 
Change of Contract Price. Changes in contract price will be governed by the section called 
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"Change Orders," in Attachment D, Section 00830 and Article 13 in the Supplementary 
Conditions. 


11. Payments 


Add the following paragraph after Paragraph 15.01B.4 of the General Conditions: 


“5. The Contractor shall submit Weekly Payroll Records Report and Statement of Compliance 
verifying compliance with the Minimum Prevailing Wage Law, MGL c. 149, §26-27H. These 
Statements of Compliance shall be submitted as a condition of payment for work performed 
during the period the reports apply.” 


Delete paragraph 15.01C.1 of the General Conditions in its entirety and insert the following in its 
place: 


“1. Progress Payments will be made in accordance with MGL c. 30, §39G, or §39K, as 
applicable.” 


Delete paragraph 15.01D.1 of the General Conditions in its entirety and replace it with the 
following: 


“1. Payment shall be made in accordance with MGL c. 30, §39G, or §39K, as applicable.” 
Add the following new paragraph following paragraph 15.01D.1 of the General Conditions: 


“2. The Contractor shall make payments to Subcontractors in accordance with the requirements 
of MGL c. 30, §39F.” 


Delete paragraph 15.06B of the General Conditions in its entirety and insert the following in its 
place: 


"Engineer's Review of Final Application and Recommendation of Payment: If, on the basis of the 
Engineer's observation of the Work during construction and final inspection and, upon the 
Engineer's review of the final Application for Payment and accompanying documentation, the 
Engineer is satisfied that the Work has been completed and that the Contractor's other obligations 
under the Contract Documents have been fulfilled, the Engineer will indicate in writing its 
recommendation of payment and present the Application to the Awarding Authority for payment. 
Thereupon the Engineer will give written notice to the Awarding Authority and the Contractor 
that the Work is acceptable subject to the provisions of paragraph 15.07. Otherwise, the Engineer 
will return the Application to Contractor, indicating in writing the reasons for refusing to 
recommend final payment. In such case the Contractor shall make the necessary corrections and 
resubmit the Application. If the Application and accompanying documentation are appropriate as 
to form and substance, the Awarding Authority shall in accordance with the applicable provisions 
of the Massachusetts General Laws, make payment to the Contractor." 
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Delete paragraph 15.06E of the General Conditions in its entirety and replace it with the 
following: 


“1. Payment shall be made in accordance with MGL c. 30, §39G, or §39K, as applicable.” 


12. Suspension of Work and Termination 


Delete paragraph 16.01A of the General Conditions in its entirety and insert the following in its 
place: 


"A. The Awarding Authority may order, at any time and without cause, the Contractor to suspend 
or delay the Work in accordance with MGL c. 30, §390." 


13. Special Requirements for Hazardous Wastes Contracts 


Add the following at the end of the first sentence of Paragraph 18.14 of the General Conditions: 


ce 


, and to the “Rules and Regulations for the Prevention of Accidents in Construction 
Operations Chapter 454 CMR (Code of Massachusetts Regulations) 10.00 et seq.” 


14. Labor Classifications and Prevailing Wage Rates 


Add the following paragraphs under the heading "Prevailing Wage Rates" after paragraph 18.14 
of the Supplementary Conditions: 


"18.15 Prevailing Wage Rates 


A. Prevailing Wage Rates as determined by the Director of the Executive Office of Labor and 
Workforce Development under the provisions of MGL c. 149, §26-27H apply to this 
project. A copy of the wage schedule is included in Attachment A of Section 00830. If, 
after the Notice of Award, it becomes necessary to employ any person in a trade or 
occupation not classified in the wage determinations, such person shall be paid at not less 
than such rates as shall be determined by the Director. Such approved minimum rate shall 
be retroactive to the time of the initial employment of such person in such trade or 
occupation. The Contractor shall notify the Awarding Authority of its intention to employ 
persons in trades or occupations not classified in the wage determinations as soon as 
possible in order to allow sufficient time for the Awarding Authority to obtain approved 
rates for such trades or occupations. 


B. The schedule of wages referred to above are minimum rates only, and the Awarding 
Authority will not consider any claims for additional compensation made by Contractor 
because of payment by the Contractor of any wage rate in excess of the applicable rate 
contained in the Contract. 


C. The said schedule of wages shall continue to be the minimum rates to be paid during the life 


of this Agreement, except in the case of the duration of this Agreement exceeding one year, 
when the Contractor will be responsible for requesting and obtaining updated prevailing 
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15. 


wage rates from the Owner before the one-year anniversary of the project’s start date, and 
a legible copy of said schedule shall be kept posted in a conspicuous place at the site of the 
Work. 


D. Contractor and subcontractors shall submit a copy of weekly payroll records to the 


Awarding Authority and the Awarding Authority shall retain the records for a mintmum 
of three years.” 


Contractor’s Surety 
Add the following sentences at the end of paragraph 6.01A: 
“The Surety Company providing the bonds shall have a rating of A or better within the Best Key 


Rating Guide and be licensed by the Massachusetts Division of Insurance. The Contractor shall 
pay the premiums for such Bonds.” 


B. OTHER REGULATORY REQUIREMENTS: 


1. 


Working Hours 


No laborer, workman, mechanic, foreman, or inspector, working within the Commonwealth, in 
the employ of the Contractor, subcontractor, or other person doing or contracting to do the whole 
or a part of the work contemplated by this contract, shall be required or permitted to work more 
than eight hours in any one day or more than forty-eight hours in any one week, or more than six 
days in any one week, except in cases of emergency. 


Commonwealth of _ Massachusetts Supplemental Equal _ Employment Opportunity, 
Non-Discrimination and Affirmative Action Program. 


The Contractor shall abide by the Commonwealth of Massachusetts Supplemental Equal 
Employment Opportunity, Non-Discrimination and Affirmative Action Program, which is 
attached in its entirety on pages 00830 — ATT. Cl. 


DEP Community Sound Level Criteria 


The Community Sound Level Criteria as established by the Commonwealth of Massachusetts’ 
Department of Environmental Protection (DEP) must be conformed to prior to the Awarding 
Authority's acceptance of the structure. The following sound level criteria must be met at the 
construction site: 


A. The increase in the broadband noise level shall not be in excess of ten (10) dB(A) above 
ambient at the station boundary. The ambient level is defined as the A-weighted noise level 
that is exceeded ninety (90) percent of the time measured during the period in question. 
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B. The primary noise source(s) shall not produce a puretone condition. Puretone is any given 
octave band center frequency that exceeds the two adjacent center frequencies by three (3) 
or more decibels. 


4. OSHA 10 Hour Certification Requirements 


All employees of the Contractor who work at the jobsite must have received OSHA 10 Hour 
safety training, and have proof, at the jobsite, of being certified by OSHA as having received the 
training. The Contractor must provide written proof (copy of OSHA card each employee is 
required to carry is preferred) of this certification for every employee with submission of the first 
certified payroll report for each employee. 


END OF SECTION 
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SECTION 00830 


ATTACHMENT A 


PREVAILING WAGE RATES 


THE COMMONWEALTH OF MASSACHUSETTS 


EXECUTIVE OFFICE OF LABOR AND WORKFORCE DEVELOPMENT 
DEPARTMENT OF LABOR STANDARDS 


Prevailing Wage Rates 


eee peinaes As determined by the Director under the provisions of the LAUREN JONES 
Massachusetts General Laws, Chapter 149, Sections 26 to 27H — 
KIM DRISCOLL MICHAEL FLANAGAN 
Lt. Governor Director 
Awarding Authority: Town of Norton 
Contract Number: City/Town: NORTON 
Description of Work: Construction of approximately 4,500 1.f. of 8' DI water main, 4,800 1.f. of 8" PVC gravity sewer, 950 |.f. of 4" 


PVC force mains, and | submersible pump station and all appurtenances. 


Job Location: Various 


Information about Prevailing Wage Schedules for Awarding Authorities and Contractors 


© The wage rates will remain in effect for the duration of the project, except in the case of multi-year public construction projects. For construction 
projects lasting longer than one year, awarding authorities must request an updated wage schedule no later than two weeks before the anniversary of the 
date the contract was executed by the awarding authority and the general contractor. For multi-year CM AT RISK projects, the awarding authority must 
request an annual update no later than two weeks before the anniversary date, determined as the earlier of: (a) the execution date of the GMP 
Amendment, or (b) the execution date of the first amendment to permit procurement of construction services. The updated wage schedule must be 
provided to all contractors, including general and sub-contractors, working on the construction project. 

¢ This annual update requirement is generally not applicable to 27F “rental of equipment” contracts. For such contracts, the prevailing wage rates issued 
by DLS shall remain in effect for the duration of the contract term. However, if the prevailing wage rate sheet issued does not contain wage rates for each 
year covered by the contract term, the Awarding Authority must request updated rate sheets from DLS and provide them to the contractor to ensure the 
correct rates are being paid throughout the duration of the contract. Additionally, if an Awarding Authority exercises an option to renew or extend the 
contract term, they must request updated rate sheets form DLS and provide them to the contractor. 

¢ This wage schedule applies only to the specific project referenced at the top of this page and uniquely identified by the “Wage Request Number” on all 
pages of this schedule. 

¢ An Awarding Authority must request an updated wage schedule if it has not opened bids or selected a contractor within90 days of the date of issuance 
of the wage schedule. For CM AT RISK projects (bid pursuant to G.L. c.149A), the earlier of: (a) the execution date of the GMP Amendment, or (b) the bid 
for the first construction scope of work must be within 90-days of the wage schedule issuance date. 

¢ The wage schedule shall be incorporated in any advertisement or call for bids for the project as required by M.G.L. c. 149, § 27. The wage schedule shall 
be made a part of the contract awarded for the project. The wage schedule must be posted in a conspicuous place at the work site for the life of the project 
in accordance with M.G.L. c. 149 § 27. The wages listed on the wage schedule must be paid to employees performing construction work on the project 
whether they are employed by the prime contractor, a filed sub-bidder, or a sub-contractor. 

¢ Apprentices working on the project are required to be registered with the Massachusetts Division of Apprentice Standards (DAS). Apprentices must keep 
their apprentice identification card on their persons during all work hours on the project. An apprentice registered with DAS may be paid the lower 
apprentice wage rate at the applicable step as provided on the prevailing wage schedule. Any apprentice not registered with DAS regardless of whether 
they are registered with another federal, state, local, or private agency must be paid the journeyworker's rate. 

¢ Every contractor or subcontractor working on the construction project must submit weekly payroll reports and a Statement of Compliance directly to 
the awarding authority by mail or email and keep them on file for three years. Each weekly payroll report must contain: the employee’s name, address, 
occupational classification, hours worked, and wages paid. Do not submit weekly payroll reports to DLS. For a sample payroll reporting form go to 
http://www.mass.gov/dols/pw. 

¢ Contractors with questions about the wage rates or classifications included on the wage schedule have an affirmative obligation to inquire with DLS at 
(617) 626-6953. 

¢ Contractors must obtain the wage schedules from awarding authorities. Failure of a contractor or subcontractor to pay the prevailing wage rates listed 
on the wage schedule to all employees who perform construction work on the project is a violation of the law and subjects the contractor or subcontractor 
to civil and criminal penalties. 

¢ Employees not receiving the prevailing wage rate set forth on the wage schedule may file a complaint with the Fair Labor Division of the office of the 
Attorney General at (617) 727-3465. 
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Classification Effective Date Base Wage Health Pension supplement Total Rate 
Unemployment 

Construction 

(2 AXLE) DRIVER - EQUIPMENT 08/01/2024 $41.05 $14.91 $18.67 $0.00 $74.63 

TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 
12/01/2024 $41.05 $14.91 $20.17 $0.00 $76.13 
06/01/2025 $42.05 $14.91 $20.17 $0.00 $77.13 
08/01/2025 $42.05 $15.41 $20.17 $0.00 $77.63 
12/01/2025 $42.05 $15.41 $21.78 $0.00 $79.24 
06/01/2026 $43.05 $15.41 $21.78 $0.00 $80.24 
08/01/2026 $43.05 $15.91 $21.78 $0.00 $80.74 
12/01/2026 $43.05 $15.91 $23.52 $0.00 $82.48 

(3 AXLE) DRIVER - EQUIPMENT 08/01/2024 $40.88 $14.91 $18.67 $0.00 $74.46 

TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 
12/01/2024 $40.88 $14.91 $20.17 $0.00 $75.96 
06/01/2025 $41.12 $14.91 $20.17 $0.00 $76.20 
08/01/2025 $41.12 $15.41 $20.17 $0.00 $76.70 
12/01/2025 $41.12 $15.41 $21.78 $0.00 $78.31 
06/01/2026 $43.12 $15.41 $21.78 $0.00 $80.31 
08/01/2026 $43.12 $15.91 $21.78 $0.00 $80.81 
12/01/2026 $43.12 $15.91 $23.52 $0.00 $82.55 

(4 & 5 AXLE) DRIVER - EQUIPMENT 08/01/2024 $41.24 $14.91 $18.67 $0.00 $74.82 

TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 
12/01/2024 $41.24 $14.91 $20.17 $0.00 $76.32 
06/01/2025 $42.24 $14.91 $20.17 $0.00 $77.32 
08/01/2025 $42.24 $15.41 $20.17 $0.00 $77.82 
12/01/2025 $42.24 $15.41 $21.78 $0.00 $79.43 
06/01/2026 $43.24 $15.41 $21.78 $0.00 $80.43 
08/01/2026 $43.24 $15.91 $21.78 $0.00 $80.93 
12/01/2026 $43.24 $15.91 $23.52 $0.00 $82.67 

ADS/SUBMERSIBLE PILOT 08/01/2020 $103.05 $9.40 $23.12 $0.00 $135.57 

PILE DRIVER LOCAL 56 (ZONE 1) 

For apprentice rates see "Apprentice- PILE DRIVER" 

AIR TRACK OPERATOR 06/01/2024 $39.28 $9.65 $1840 — $0.00 $67.33 

LABORERS - ZONE 2 
12/01/2024 $40.61 $9.65 $18.40 $0.00 $68.66 
06/01/2025 $42.00 $9.65 $18.40 $0.00 $70.05 
12/01/2025 $43.38 $9.65 $18.40 $0.00 $71.43 
06/01/2026 $44.82 $9.65 $18.40 $0.00 $72.87 
12/01/2026 $46.26 $9.65 $18.40 $0.00 $74.31 
06/01/2027 $47.71 $9.65 $18.40 $0.00 $75.76 
12/01/2027 $49.16 $9.65 $18.40 $0.00 $77.21 
06/01/2028 $50.66 $9.65 $18.40 $0.00 $78.71 
12/01/2028 $52.16 $9.65 $18.40 $0.00 $80.21 


For apprentice rates see "Apprentice- LABORER" 


AIR TRACK OPERATOR (HEAVY & HIGHWAY) 06/01/2024 $39.28 $9.65 $17.80 $0.00 $66.73 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $40.61 $9.65 $17.80 $0.00 $68.06 
06/01/2025 $42.00 $9.65 $17.80 $0.00 $69.45 
12/01/2025 $43.38 $9.65 $17.80 $0.00 $70.83 
06/01/2026 $44.82 $9.65 $17.80 $0.00 $72.27 
12/01/2026 $46.26 $9.65 $17.80 $0.00 $73.71 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
ASBESTOS WORKER (PIPES & TANKS) 06/01/2024 $41.80 $14.50 $11.05 $0.00 $67.35 
HEAT & FROST INSULATORS LOCAL 6 (SOUTHERN MASS) 
12/01/2024 $42.80 $14.50 $11.05 $0.00 $68.35 
06/01/2025 $43.80 $14.50 $11.05 $0.00 $69.35 
12/01/2025 $44.80 $14.50 $11.05 $0.00 $70.35 
ASPHALT RAKER 06/01/2024 $38.78 $9.65 $1840 $0.00 $66.83 
LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
ASPHALT RAKER (HEAVY & HIGHWAY) 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 
12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
ASPHALT/CONCRETE/CRUSHER PLANT-ON SITE 06/01/2024 $56.03 $15.30 $16.40 $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $57.48 $15.30 $16.40 $0.00 $89.18 
06/01/2025 $58.78 $15.30 $16.40 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $15.30 $16.40 $0.00 $94.68 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
BACKHOE/FRONT-END LOADER 06/01/2024 $56.03 $15.30 $16.40 $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $57.48 $15.30 $16.40 $0.00 $89.18 
06/01/2025 $58.78 $15.30 $16.40 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $15.30 $16.40 $0.00 $94.68 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
BARCO-TYPE JUMPING TAMPER 06/01/2024 $38.78 = $9.65 $18.40 $0.00 $66.83 
LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
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Classification Effective Date Base Wage Health Pension Vieniplawnient Total Rate 
For apprentice rates see "Apprentice- LABORER" 
BLOCK PAVER, RAMMER / CURB SETTER 06/01/2024 $39.28 $9.65 $18.40 $0.00 $67.33 
aca 12/01/2024 $40.61 $9.65 $18.40 $0.00 $68.66 
06/01/2025 $42.00 $9.65 $18.40 $0.00 $70.05 
12/01/2025 $43.38 $9.65 $18.40 $0.00 $71.43 
06/01/2026 $44.82 $9.65 $18.40 $0.00 $72.87 
12/01/2026 $46.26 $9.65 $18.40 $0.00 $74.31 
06/01/2027 $47.71 $9.65 $18.40 $0.00 $75.76 
12/01/2027 $49.16 $9.65 $18.40 $0.00 $77.21 
06/01/2028 $50.66 $9.65 $18.40 $0.00 $78.71 
12/01/2028 $52.16 $9.65 $18.40 $0.00 $80.21 
For apprentice rates see "Apprentice- LABORER" 
BLOCK PAVER, RAMMER / CURB SETTER (HEAVY & 06/01/2024 $39.28 $9.65 $17.80 $0.00 $66.73 
ce aa Seeaenicte ey) 12/01/2024 $40.61 $9.65 $17.80 $0.00 $68.06 
06/01/2025 $42.00 $9.65 $17.80 $0.00 $69.45 
12/01/2025 $43.38 $9.65 $17.80 $0.00 $70.83 
06/01/2026 $44.82 $9.65 $17.80 $0.00 $72.27 
12/01/2026 $46.26 $9.65 $17.80 $0.00 $73.71 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
BOILER MAKER 01/01/2024 $48.12. $7.07 ~—s $20.60 -~— $0.00 $75.79 
BOILERMAKERS LOCAL 29 
Apprentice - BOILERMAKER - Local 29 
Effective Date- 01/01/2024 Siplenicnbal 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 65 $31.28 $7.07 $13.22 $0.00 $51.57 
2 65 $31.28 $7.07 $13.22 $0.00 $51.57 
3 70 $33.68 $7.07 $14.23 $0.00 $54.98 
4 75 $36.09 $7.07 $15.24 $0.00 $58.40 
5 80 $38.50 $7.07 $16.25 $0.00 $61.82 
6 85 $40.90 $7.07 $17.28 $0.00 $65.25 
7 90 $43.31 $7.07 $18.28 $0.00 $68.66 
8 95 $45.71 $7.07 $19.32 $0.00 $72.10 
Notes: 
Apprentice to Journeyworker Ratio:1:4 
BRICK/STONE/ARTIFICIAL MASONRY (INCL. MASONRY 08/01/2024 $62.36 $1149 $22.90 $0.00 $96.75 
ag eaeete he ene 02/01/2025 $63.66 += $11.49_~—- $22.90 ~—-$0.00 $98.05 
08/01/2025 $65.81 $11.49 $22.90 _ $0.00 $100.20 
02/01/2026 $67.16 $11.49 $22.90 $0.00 $101.55 
08/01/2026 $69.36 $11.49 $22.90 $0.00 $103.75 
02/01/2027 $70.76 $11.49 $22.90 $0.00 $105.15 
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Classification Effective Date Base Wage Health Pension Finenislowneat Total Rate 
Apprentice - BRICK/PLASTER/CEMENT MASON - Local 3 Foxboro 
Effective Date- 08/01/2024 Siipplemental 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 50 $31.18 $11.49 $22.90 $0.00 $65.57 
2 60 $37.42 $11.49 $22.90 $0.00 $71.81 
3 70 $43.65 $11.49 $22.90 $0.00 $78.04 
q 80 $49.89 $11.49 $22.90 $0.00 $84.28 
5 90 $56.12 $11.49 $22.90 $0.00 $90.51 
Effective Date- 02/01/2025 Siapplemeneal 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $31.83 $11.49 $22.90 $0.00 $66.22 
2 60 $38.20 $11.49 $22.90 $0.00 $72.59 
3 70 $44.56 $11.49 $22.90 $0.00 $78.95 
a 80 $50.93 $11.49 $22.90 $0.00 $85.32 
5 90 $57.29 $11.49 $22.90 $0.00 $91.68 
Notes: 
Apprentice to Journeyworker Ratio:1:5 
BULLDOZER/GRADER/SCRAPER 06/01/2024 $55.41 $15.30 $16.40 $0.00 $87.11 
paren pen easnrey te 12/01/2024 $56.85 $1530 $1640 — $0.00 $88.55 
06/01/2025 $58.13 $1530 $1640 — $0.00 $89.83 
12/01/2025 $59.57 $15.30 $1640 — $0.00 $91.27 
06/01/2026 $60.85 $1530 $1640 — $0.00 $92.55 
12/01/2026 $62.29 $1530 $1640 — $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
CAISSON & UNDERPINNING BOTTOM MAN 06/01/2024 $46.63 $9.65 $18.22 —- $0.00 $74.50 
See eee seep 12/01/2024 $48.10 $9.65 $18.22 $0.00 $75.97 
06/01/2025 $49.60 $9.65 $18.22 $0.00 $77.47 
12/01/2025 $51.10 $9.65 $18.22 $0.00 $78.97 
06/01/2026 $52.65 $9.65 $18.22 $0.00 $80.52 
12/01/2026 $54.15 $9.65 $18.22 $0.00 $82.02 
For apprentice rates see "Apprentice- LABORER" 
CAISSON & UNDERPINNING LABORER 06/01/2024 $45.48 $9.65 $18.22 $0.00 $73.35 
PS RPE Ft Cae aie 12/01/2024 $46.95 $9.65 $18.22 $0.00 $74.82 
06/01/2025 $48.45 $9.65 $18.22 $0.00 $76.32 
12/01/2025 $49.95 $9.65 $18.22 $0.00 $77.82 
06/01/2026 $51.50 $9.65 $18.22 $0.00 $79.37 
12/01/2026 $53.00 $9.65 $18.22 $0.00 $80.87 
For apprentice rates see "Apprentice- LABORER" 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 

CAISSON & UNDERPINNING TOP MAN 06/01/2024 $45.81 $9.65 $18.22 $0.00 $73.68 

LABORERS - FOUNDATION AND MARINE 
12/01/2024 $47.28 $9.65 $18.22 $0.00 $75.15 
06/01/2025 $48.78 $9.65 $18.22 $0.00 $76.65 
12/01/2025 $50.28 $9.65 $18.22 $0.00 $78.15 
06/01/2026 $51.83 $9.65 $18.22 $0.00 $79.70 
12/01/2026 $53.33 $9.65 $18.22 $0.00 $81.20 

For apprentice rates see "Apprentice- LABORER" 

CARBIDE CORE DRILL OPERATOR 06/01/2024 $38.78 $9.65 $18.40 $0.00 $66.83 

LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 

For apprentice rates see "Apprentice- LABORER" 

CARPENTER 09/01/2024 $48.37 $9.83 $19.97 $0.00 $78.17 

CARPENTERS -ZONE 2 (Eastern Massachusetts) 
03/01/2025 $49.62 $9.83 $19.97 $0.00 $79.42 
09/01/2025 $50.87 $9.83 $19.97 $0.00 $80.67 
03/01/2026 $52.12 $9.83 $19.97 $0.00 $81.92 
09/01/2026 $53.37 $9.83 $19.97 $0.00 $83.17 
03/01/2027 $54.62 $9.83 $19.97 $0.00 $84.42 
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Classification Effective Date Base Wage Health Pension Uagaplostent Total Rate 
Apprentice - CARPENTER - Zone 2 Eastern MA 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 45 $2197 $9.83 $1.73 $0.00 $33.33 
2 45 $21.77 $9.83 $1.73 $0.00 $33.33 
3 55 $26.60 $9.83 $3.40 $0.00 $39.83 
4 55 $26.60 $9.83 $3.40 $0.00 $39.83 
5 70 $33.86 $9.83 $16.51 $0.00 $60.20 
6 70 $33.86 $9.83 $16.51 $0.00 $60.20 
7 80 $38.70 $9.83 $18.24 $0.00 $66.77 
8 80 $38.70 $9.83 $18.24 $0.00 $66.77 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 45 $22.33 $9.83 $1.73 $0.00 $33.89 
2 45 $22.33 $9.83 $1.73 $0.00 $33.89 
3 55 $27.29 $9.83 $3.40 $0.00 $40.52 
4 55 $27.29 $9.83 $3.40 $0.00 $40.52 
5 70 $34.73 $9.83 $16.51 $0.00 $61.07 
6 70 $34.73 $9.83 $16.51 $0.00 $61.07 
7 80 $39.70 $9.83 $18.24 $0.00 $67.77 
8 80 $39.70 $9.83 $18.24 $0.00 $67.77 
Notes: 
Apprentice to Journeyworker Ratio:1:5 
CARPENTER WOOD FRAME 10/01/2023 $25.55 $7.02 $4.80 $0.00 $37.37 
Re Png ge ean 10/01/2024 $26.65 $7.02 $4.80 $0.00 $38.47 
10/01/2025 $27.75 $7.02 $4.80 $0.00 $39.57 
10/01/2026 $28.85 $7.02 $4.80 $0.00 $40.67 
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Classification Effective Date Base Wage Health Pension tineascisemeat Total Rate 
Apprentice - CARPENTER (Wood Frame) - Zone 3 
Effective Date- 10/01/2023 Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 60 $15.33 $7.02 $0.00 $0.00 $22.35 
2 60 $15.33 $7.02 $0.00 $0.00 $22.35 
3 65 $16.61 $7.02 $1.00 $0.00 $24.63 
4 70 $17.89 $7.02 $1.00 $0.00 $25.91 
5 75 $19.16 $7.02 $4.80 $0.00 $30.98 
6 80 $20.44 $7.02 $4.80 $0.00 $32.26 
7 85 $21.72 $7.02 $4.80 $0.00 $33.54 
8 90 $23.00 $7.02 $4.80 $0.00 $34.82 
Effective Date- 10/01/2024 Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 60 $15.99 $7.02 $0.00 $0.00 $23.01 
2 60 $15.99 $7.02 $0.00 $0.00 $23.01 
3 65 $17.32 $7.02 $1.00 $0.00 $25.34 
4 70 $18.66 $7.02 $1.00 $0.00 $26.68 
5 75 $19.99 $7.02 $4.80 $0.00 $31.81 
6 80 $21.32 $7.02 $4.80 $0.00 $33.14 
7 85 $22.65 $7.02 $4.80 $0.00 $34.47 
8 90 $23.99 $7.02 $4.80 $0.00 $35.81 
Notes: 
% Indentured After 10/1/17; 45/45/55/55/70/70/80/80 
Step 1&2 $18.52/ 3&4 $21.07/ 5&6 $28.70/ 7&8 $31.26 
Apprentice to Journeyworker Ratio:1:5 
CEMENT MASONRY/PLASTERING 01/01/2024 $49.33 $13.00 $23.57 $1.30 $87.20 
BRICKLAYERS LOCAL 3 (FOXBORO) 
Apprentice - CEMENT MASONRY/PLASTERING - Foxboro 
Effective Date- 01/01/2024 Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $24.67 $13.00 $15.93 $0.00 $53.60 
2 60 $29.60 $13.00 $18.57 $1.30 $62.47 
3 65 $32.06 $13.00 $19.57 $1.30 $65.93 
4 70 $34.53 $13.00 $20.57 $1.30 $69.40 
5 75 $37.00 $13.00 $21.57 $1.30 $72.87 
6 80 $39.46 $13.00 $22.57 $1.30 $76.33 
7 90 $44.40 $13.00 $23.57 $1.30 $82.27 
Notes: 
Steps 3,4 are 500 hrs. All other steps are 1,000 hrs. 
Apprentice to Journeyworker Ratio:1:3 
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Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
CHAIN SAW OPERATOR 06/01/2024 $38.78 += $9.65 $18.40 $0.00 $66.83 
LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
CLAM SHELLS/SLURRY BUCKETS/HEADING MACHINES 06/01/2024 $57.15 $15.30 $16.40 $0.00 $88.85 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $58.63 $15.30 $16.40 $0.00 $90.33 
06/01/2025 $59.96 $15.30 $16.40 $0.00 $91.66 
12/01/2025 $61.43 $15.30 $16.40 $0.00 $93.13 
06/01/2026 $62.76 $15.30 $16.40 $0.00 $94.46 
12/01/2026 $64.24 $15.30 $16.40 $0.00 $95.94 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
COMPRESSOR OPERATOR 06/01/2024 $36.17 ~—- $15.30 = $16.40 ~—-$0.00 $67.87 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $37.12 $15.30 $16.40 $0.00 $68.82 
06/01/2025 $37.97 $15.30 $16.40 $0.00 $69.67 
12/01/2025 $38.92 $15.30 $16.40 $0.00 $70.62 
06/01/2026 $39.78 $15.30 $16.40 $0.00 $71.48 
12/01/2026 $40.73 $15.30 $16.40 $0.00 $72.43 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
DELEADER (BRIDGE) 07/01/2024 $57.26 $9.95 $23.95 $0.00 $91.16 
PAINTERS LOCAL 35 - ZONE 2 
01/01/2025 $58.46 $9.95 $23.95 $0.00 $92.36 
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Unemployment 


Apprentice - PAINTER Local 35 - BRIDGES/TANKS 


Effective Date - 07/01/2024 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $28.63 $9.95 $0.00 $0.00 $38.58 
2 55 $31.49 $9.95 $6.66 $0.00 $48.10 
3 60 $34.36 $9.95 $7.26 $0.00 $51.57 
4 65 $37.22 $9.95 $7.87 $0.00 $55.04 
5 70 $40.08 $9.95 $20.32 $0.00 $70.35 
6 75 $42.95 $9.95 $20.93 $0.00 $73.83 
7 80 $45.81 $9.95 $21.53 $0.00 $77.29 
8 90 $51.53 $9.95 $22.74 $0.00 $84.22 


Effective Date - 01/01/2025 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $29.23 $9.95 $0.00 $0.00 $39.18 
2 55 $32.15 $9.95 $6.66 $0.00 $48.76 
3 60 $35.08 $9.95 $7.26 $0.00 $52.29 
4 65 $38.00 $9.95 $7.87 $0.00 $55.82 
5 70 $40.92 $9.95 $20.32 $0.00 $71.19 
6 75 $43.85 $9.95 $20.93 $0.00 $74.73 
7 80 $46.77 $9.95 $21.53 $0.00 $78.25 
8 90 $52.61 $9.95 $22.74 $0.00 $85.30 
Notes: 


Steps are 750 hrs. 


Apprentice to Journeyworker Ratio:1:1 


DEMO: ADZEMAN 06/10/2024 $45.53 $9.65 $18.40 $0.00 $73.58 
Teor 12/02/2024 $47.00 $9.65 $18.40 — $0.00 $75.05 
06/02/2025 $48.50 $9.65 $18.40 — $0.00 $76.55 
12/01/2025 $50.00 $9.65 $18.40 — $0.00 $78.05 
06/01/2026 $51.55 $9.65 $18.40 — $0.00 $79.60 
12/07/2026 $53.05 $9.65 $18.40 — $0.00 $81.10 
06/07/2027 $54.65 $9.65 $1840 $0.00 $82.70 
12/06/2027 $56.25 $9.65 $1840 $0.00 $84.30 
06/05/2028 $57.93 $9.65 $18.40 — $0.00 $85.98 
12/04/2028 $59.60 $9.65 $18.40 — $0.00 $87.65 


For apprentice rates see "Apprentice- LABORER" 


Issue Date: 09/09/2024 Wage Request Number: 20240909-029 Page 10 of 41 


Supplemental 


Classification Effective Date Base Wage Health Pension Linenrniiement Total Rate 
DEMO: BACKHOE/LOADER/HAMMER OPERATOR 06/10/2024 $46.53 $9.65 $18.40 $0.00 $74.58 
Se ee 12/02/2024 $48.00 $9.65 $18.40 $0.00 $76.05 
06/02/2025 $49.50 $9.65 $18.40 $0.00 $77.55 
12/01/2025 $51.00 $9.65 $18.40 $0.00 $79.05 
06/01/2026 $52.55 $9.65 $18.40 $0.00 $80.60 
12/07/2026 $54.05 $9.65 $18.40 $0.00 $82.10 
06/07/2027 $55.65 $9.65 $18.40 $0.00 $83.70 
12/06/2027 $57.25 $9.65 $18.40 $0.00 $85.30 
06/05/2028 $58.93 $9.65 $18.40 $0.00 $86.98 
12/04/2028 $60.60 $9.65 $18.40 $0.00 $88.65 
For apprentice rates see "Apprentice- LABORER" 
DEMO: BURNERS 06/10/2024 $46.28 $9.65 $18.40 $0.00 $74.33 
see ar 12/02/2024 $47.75 $9.65 $18.40 $0.00 $75.80 
06/02/2025 $49.25 $9.65 $18.40 $0.00 $77.30 
12/01/2025 $50.75 $9.65 $18.40 $0.00 $78.80 
06/01/2026 $52.30 $9.65 $18.40 $0.00 $80.35 
12/07/2026 $53.80 $9.65 $18.40 $0.00 $81.85 
06/07/2027 $55.40 $9.65 $18.40 $0.00 $83.45 
12/06/2027 $57.00 $9.65 $18.40 $0.00 $85.05 
06/05/2028 $58.68 $9.65 $18.40 $0.00 $86.73 
12/04/2028 $60.35 $9.65 $18.40 $0.00 $88.40 
For apprentice rates see "Apprentice- LABORER" 
DEMO: CONCRETE CUTTER/SAWYER 06/10/2024 $46.53 $9.65 $18.40 $0.00 $74.58 
fet een re 12/02/2024 $48.00 $9.65 $18.40 $0.00 $76.05 
06/02/2025 $49.50 $9.65 $18.40 $0.00 $77.55 
12/01/2025 $51.00 $9.65 $18.40 $0.00 $79.05 
06/01/2026 $52.55 $9.65 $18.40 $0.00 $80.60 
12/07/2026 $54.05 $9.65 $18.40 $0.00 $82.10 
06/07/2027 $55.65 $9.65 $18.40 $0.00 $83.70 
12/06/2027 $57.25 $9.65 $18.40 $0.00 $85.30 
06/05/2028 $58.93 $9.65 $18.40 $0.00 $86.98 
12/04/2028 $60.60 $9.65 $18.40 $0.00 $88.65 
For apprentice rates see "Apprentice- LABORER" 
DEMO: JACKHAMMER OPERATOR 06/10/2024 $46.28 $9.65 $18.40 $0.00 $74.33 
ia Diatded 12/02/2024 $47.75 $9.65 $18.40 $0.00 $75.80 
06/02/2025 $49.25 $9.65 $18.40 $0.00 $77.30 
12/01/2025 $50.75 $9.65 $18.40 $0.00 $78.80 
06/01/2026 $52.30 $9.65 $18.40 $0.00 $80.35 
12/07/2026 $53.80 $9.65 $18.40 $0.00 $81.85 
06/07/2027 $55.40 $9.65 $18.40 $0.00 $83.45 
12/06/2027 $57.00 $9.65 $18.40 $0.00 $85.05 
06/05/2028 $58.68 $9.65 $18.40 $0.00 $86.73 
12/04/2028 $60.35 $9.65 $18.40 $0.00 $88.40 


For apprentice rates see "Apprentice- LABORER" 
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Classification Effective Date Base Wage Health Pension Unemployment 

DEMO: WRECKING LABORER 06/10/2024 $45.53 $9.65 $18.40 $0.00 $73.58 

oe 12/02/2024 $47.00 $9.65 $18.40 $0.00 $75.05 
06/02/2025 $48.50 $9.65 $18.40 $0.00 $76.55 
12/01/2025 $50.00 $9.65 $18.40 $0.00 $78.05 
06/01/2026 $51.55 $9.65 $18.40 $0.00 $79.60 
12/07/2026 $53.05 $9.65 $18.40 $0.00 $81.10 
06/07/2027 $54.65 $9.65 $18.40 $0.00 $82.70 
12/06/2027 $56.25 $9.65 $18.40 $0.00 $84.30 
06/05/2028 $57.93 $9.65 $18.40 $0.00 $85.98 
12/04/2028 $59.60 $9.65 $18.40 $0.00 $87.65 


For apprentice rates see "Apprentice- LABORER" 


DIRECTIONAL DRILL MACHINE OPERATOR 06/01/2024 $55.41 $15.30 $16.40 — $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 


12/01/2024 $56.85 $15.30 $16.40 — $0.00 $88.55 
06/01/2025 $58.13. $15.30 $16.40 — $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 — $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 — $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 — $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
DIVER 08/01/2020 $68.70 $9.40 $23.12 $0.00 $101.22 


PILE DRIVER LOCAL 56 (ZONE 1) 


For apprentice rates see "Apprentice- PILE DRIVER" 


DIVER TENDER 08/01/2020 $49.07 $9.40 $23.12 $0.00 $81.59 
PILE DRIVER LOCAL 56 (ZONE 1) 


For apprentice rates see "Apprentice- PILE DRIVER" 


DIVER TENDER (EFFLUENT) 08/01/2020 $73.60 $9.40 $23.12 $0.00 $106.12 
PILE DRIVER LOCAL 56 (ZONE 1) 


For apprentice rates see "Apprentice- PILE DRIVER" 


DIVER/SLURRY (EFFLUENT) 08/01/2020 $103.05 $9.40 $23.12 $0.00 $135.57 
PILE DRIVER LOCAL 56 (ZONE 1) 


For apprentice rates see "Apprentice- PILE DRIVER" 


DRAWBRIDGE OPERATOR (Construction) 07/01/2020 $26.77 $6.67 $3.93 $0.16 $37.53 
DRAWBRIDGE - SEIU LOCAL 888 

ELECTRICIAN 09/01/2023 $47.87 $11.75 $16.86 $0.00 $76.48 
ELECTRICIANS LOCAL 223 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - ELECTRICIAN - Local 223 


Effective Date - 09/01/2023 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 40 $19.15 $11.75 $0.57 $0.00 $31.47 
2 45 $21.54 $11.75 $0.65 $0.00 $33.94 
3 50 $23.94 $11.75 $0.72 $0.00 $36.41 
4 55 $26.33 $11.75 $7.79 $0.00 $45.87 
5 60 $28.72 $11.75 $8.31 $0.00 $48.78 
6 65 $31.12 $11.75 $8.65 $0.00 $51.52 
7 70 $33.51 $11.75 $9.38 $0.00 $54.64 
8 75 $35.90 $11.75 $9.90 $0.00 $57.55 

Notes: 


Apprentice to Journeyworker Ratio:2:3*** 


ELEVATOR CONSTRUCTOR 01/01/2022 $65.62 $16.03 $20.21 $0.00 $101.86 
ELEVATOR CONSTRUCTORS LOCAL 4 


Apprentice - ELEVATOR CONSTRUCTOR - Local 4 


Effective Date - 01/01/2022 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $32.81 $16.03 $0.00 $0.00 $48.84 
2 55 $36.09 $16.03 $20.21 $0.00 $72.33 
3 65 $42.65 $16.03 $20.21 $0.00 $78.89 
7 70 $45.93 $16.03 $20.21 $0.00 $82.17 
5 80 $52.50 $16.03 $20.21 $0.00 $88.74 

Notes: 


Steps 1-2 are 6 mos.; Steps 3-5 are 1 year 


Apprentice to Journeyworker Ratio:1:1 


ELEVATOR CONSTRUCTOR HELPER 01/01/2022 $45.93 $16.03 $20.21 $0.00 $82.17 
ELEVATOR CONSTRUCTORS LOCAL 4 


For apprentice rates see "Apprentice - ELEVATOR CONSTRUCTOR" 


FENCE & GUARD RAIL ERECTOR (HEAVY & HIGHWAY) 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 

FIELD ENG.INST.PERSON-BLDG,SITE,HVY/HWY 05/01/2024 $50.79 $15.00 $1640 — $0.00 $82.19 

OPERATING ENGINEERS LOCAL 4 
11/01/2024 $52.08 $15.00 $16.40 $0.00 $83.48 
05/01/2025 $53.52 $15.00 $16.40 $0.00 $84.92 
11/01/2025 $54.81 $15.00 $16.40 $0.00 $86.21 
05/01/2026 $56.25 $15.00 $16.40 $0.00 $87.65 
11/01/2026 $57.54 $15.00 $16.40 $0.00 $88.94 
05/01/2027 $58.97 $15.00 $16.40 $0.00 $90.37 


For apprentice rates see "Apprentice- OPERATING ENGINEERS" 


FIELD ENG.PARTY CHIEF-BLDG,SITE,HVY/HWY 05/01/2024 $52.37 $15.00 $16.40 $0.00 $83.77 
OPERATING ENGINEERS LOCAL 4 


11/01/2024 $53.67 $15.00 $16.40 $0.00 $85.07 
05/01/2025 $55.12 $15.00 $16.40 $0.00 $86.52 
11/01/2025 $56.42 $15.00 $16.40 $0.00 $87.82 
05/01/2026 $57.87 $15.00 $16.40 $0.00 $89.27 
11/01/2026 $59.17 $15.00 $16.40 $0.00 $90.57 
05/01/2027 $60.62 $15.00 $16.40 $0.00 $92.02 


For apprentice rates see "Apprentice- OPERATING ENGINEERS" 


FIELD ENG.ROD PERSON-BLDG,SITE,HVY/HWY 05/01/2024 $24.91 $15.00 $16.40 $0.00 $56.31 
OPERATING ENGINEERS LOCAL 4 


11/01/2024 $25.67. —- $15.00 = $16.40 ~—- $0.00 $57.07 
05/01/2025 $26.52 $15.00 $16.40 ~—-$0.00 $57.92 
11/01/2025. $27.28 ~— $15.00 $16.40 ~—- $0.00 $58.68 
05/01/2026 $28.13 = $15.00 = $16.40 ~— $0.00 $59.53 
11/01/2026 = $28.89 $15.00 $16.40 ~—- $0.00 $60.29 
05/01/2027 $29.74 $15.00 $16.40 $0.00 $61.14 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
FIRE ALARM INSTALLER 09/01/2020 $43.66 += $10.90 $14.66 ~—$0.00 $69.22 


ELECTRICIANS LOCAL 223 


For apprentice rates see "Apprentice- ELECTRICIAN" 


FIRE ALARM REPAIR / MAINTENANCE 09/01/2020 $36.86 $10.90 $12.45 $0.00 $60.21 
/ COMMISSIONING ELECTRICIANS 


LOCAL 223 
For apprentice rates see "Apprentice- TELECOMMUNICATIONS TECHNICIAN" 

FIREMAN (ASST. ENGINEER) 06/01/2024 $45.23 $15.30 $16.40 — $0.00 $76.93 

OPERATING ENGINEERS LOCAL 4 
12/01/2024 $46.41 $15.30 $16.40 $0.00 $78.11 
06/01/2025 $47.47 $15.30 $16.40 $0.00 $79.17 
12/01/2025 $48.64 $15.30 $16.40 $0.00 $80.34 
06/01/2026 $49.70 $15.30 $16.40 $0.00 $81.40 
12/01/2026 $50.88 $15.30 $16.40 $0.00 $82.58 


For apprentice rates see "Apprentice- OPERATING ENGINEERS" 


FLAGGER & SIGNALER (HEAVY & HIGHWAY) 06/01/2024 $27.01 $9.65 $17.80 $0.00 $54.46 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $27.01 $9.65 $17.80 $0.00 $54.46 
06/01/2025 $28.09 $9.65 $17.80 $0.00 $55.54 
12/01/2025 $28.09 $9.65 $17.80 $0.00 $55.54 
06/01/2026 $29.21 $9.65 $17.80 $0.00 $56.66 
12/01/2026 $29.21 $9.65 $17.80 $0.00 $56.66 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
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Classification Effective Date Base Wage Health Pension Supplemental Total Rate 
Unemployment 
FLOORCOVERER 09/01/2024 $56.23 $8.83 $20.27 — $0.00 $85.33 
FLOORCOVERERS LOCAL 2168 ZONE I 
03/01/2025 $57.73 $8.83 $20.27 $0.00 $86.83 
09/01/2025 $59.23 $8.83 $20.27 $0.00 $88.33 
03/01/2026 $60.73 $8.83 $20.27 $0.00 $89.83 
09/01/2026 $62.23 $8.83 $20.27 $0.00 $91.33 
03/01/2027 $63.73 $8.83 $20.27 $0.00 $92.83 


Apprentice - /LOORCOVERER - Local 2168 Zone I 


Effective Date - 09/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 45 $25.30 $8.83 $1.76 $0.00 $35.89 
2 45 $25.30 $8.83 $1.76 $0.00 $35.89 
3 55 $30.93 $8.83 $3.52 $0.00 $43.28 
3 55 $30.93 $8.83 $3.52 $0.00 $43.28 
5 70 $39.36 $8.83 $16.75 $0.00 $64.94 
6 70 $39.36 $8.83 $16.75 $0.00 $64.94 
7 80 $44.98 $8.83 $18.51 $0.00 $72.32 
8 80 $44.98 $8.83 $18.51 $0.00 $72.32 


Effective Date - 03/01/2025 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 45 $25.98 $8.83 $1.76 $0.00 $36.57 
2 45 $25.98 $8.83 $1.76 $0.00 $36.57 
3 55 $31.75 $8.83 $3.52 $0.00 $44.10 
4 55 $31.75 $8.83 $3.52 $0.00 $44.10 
5 70 $40.41 $8.83 $16.75 $0.00 $65.99 
6 70 $40.41 $8.83 $16.75 $0.00 $65.99 
7 80 $46.18 $8.83 $18.51 $0.00 $73.52 
° 80 $46.18 $8.83 $18.51 $0.00 $73.52 


Notes: Steps are 750 hrs. 


Apprentice to Journeyworker Ratio:1:1 


FORK LIFT/CHERRY PICKER 06/01/2024 $56.03 $15.30 $16.40 $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $57.48 $1530 $1640 $0.00 $89.18 
06/01/2025 $58.78 $1530 $1640 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $1530 $1640 $0.00 $94.68 


For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
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Classification Effective Date Base Wage Health Pension Supplemental Total Rate 
Unemployment 
GENERATOR/LIGHTING PLANT/HEATERS 06/01/2024 $36.17 $15.30 $16.40 — $0.00 $67.87 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $37.12 $15.30 $16.40 $0.00 $68.82 
06/01/2025 $37.97 $15.30 $16.40 $0.00 $69.67 
12/01/2025 $38.92 $15.30 $16.40 $0.00 $70.62 
06/01/2026 $39.78 $15.30 $16.40 $0.00 $71.48 
12/01/2026 $40.73 $15.30 $16.40 $0.00 $72.43 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
GLAZIER (GLASS PLANK/AIR BARRIER/INTERIOR 06/01/2020 $39.18 $10.80 $10.45 $0.00 $60.43 
SYSTEMS) 
GLAZIERS LOCAL 1333 
Apprentice - GLAZIER - Local 1333 
Effective Date- 06/01/2020 Siapplemenbil 
Step —_ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $19.59 $10.80 $1.80 $0.00 $32.19 
2 56 $22.04 $10.80 $1.80 $0.00 $34.64 
3 63 $24.49 $10.80 $2.45 $0.00 $37.74 
4 69 $26.94 $10.80 $2.45 $0.00 $40.19 
5 75 $29.39 $10.80 $3.15 $0.00 $43.34 
6 81 $31.83 $10.80 $3.15 $0.00 $45.78 
7 88 $34.28 $10.80 $10.45 $0.00 $55.53 
8 94 $36.73 $10.80 $10.45 $0.00 $57.98 
Notes: 
Apprentice to Journeyworker Ratio:1:3 
HOISTING ENGINEER/CRANES/GRADALLS 06/01/2024 $56.03 $15.30 $16.40 — $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $57.48 $15.30 $16.40 $0.00 $89.18 
06/01/2025 $58.78 $15.30 $16.40 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $15.30 $16.40 $0.00 $94.68 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - OPERATING ENGINEERS - Local 4 


Effective Date - 06/01/2024 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 55 $30.82 $15.30 $0.00 $0.00 $46.12 
2 60 $33.62 $15.30 $16.40 $0.00 $65.32 
3 65 $36.42 $15.30 $16.40 $0.00 $68.12 
4 70 $39.22 $15.30 $16.40 $0.00 $70.92 
5 75 $42.02 $15.30 $16.40 $0.00 $73.72 
6 80 $44.82 $15.30 $16.40 $0.00 $76.52 
7 85 $47.63 $15.30 $16.40 $0.00 $79.33 
8 90 $50.43 $15.30 $16.40 $0.00 $82.13 


Effective Date - 12/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 55 $31.61 $0.00 $0.00 $0.00 $31.61 
2 60 $34.49 $15.30 $16.40 $0.00 $66.19 
3 65 $37.36 $15.30 $16.40 $0.00 $69.06 
4 70 $40.24 $15.30 $16.40 $0.00 $71.94 
5 75 $43.11 $15.30 $16.40 $0.00 $74.81 
6 80 $45.98 $15.30 $16.40 $0.00 $77.68 
7 85 $48.86 $15.30 $16.40 $0.00 $80.56 
8 90 $51.73 $15.30 $16.40 $0.00 $83.43 

Notes: 


Apprentice to Journeyworker Ratio:1:6 


HVAC (DUCTWORK) 08/01/2024 $58.97 $14.59 $27.50 $2.98 $104.04 
SHEETMETAL WORKERS LOCAL 17 - A 
02/01/2025 $60.72 $14.59 $27.50 $2.98 $105.79 
08/01/2025 $62.57 $14.59 $27.50 $2.98 $107.64 
02/01/2026 $64.52 $14.59 $27.50 $2.98 $109.59 
For apprentice rates see "Apprentice- SHEET METAL WORKER" 
HVAC (ELECTRICAL CONTROLS) 09/01/2020 $43.66 $10.90 $14.66 $0.00 $69.22 


ELECTRICIANS LOCAL 223 


For apprentice rates see "Apprentice- ELECTRICIAN" 


HVAC (TESTING AND BALANCING - AIR) 08/01/2024 $58.97 $14.59 $27.50 $2.98 $104.04 
SHEETMETAL WORKERS LOCAL 17 - A 


02/01/2025 $60.72 $14.59 $27.50 $2.98 $105.79 
08/01/2025 $62.57 $14.59 $27.50 $2.98 $107.64 
02/01/2026 $64.52 $14.59 $27.50 $2.98 $109.59 


For apprentice rates see "Apprentice- SHEET METAL WORKER" 


HVAC (TESTING AND BALANCING -WATER) 08/26/2024 $54.74 $10.15 $19.95 $0.00 $84.84 
PLUMBERS & PIPEFITTERS LOCAL 51 


08/25/2025 $57.49 $10.15 $19.95 $0.00 $87.59 
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER" 
HVAC MECHANIC 08/26/2024 $54.74 $10.15 $19.95 — $0.00 $84.84 
PLUMBERS & PIPEFITTERS LOCAL 51 
08/25/2025 $57.49 $10.15 $19.95 $0.00 $87.59 


For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER" 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension Wnenplownient 

HYDRAULIC DRILLS 06/01/2024 $39.28» $9.65 $18.40 $0.00 $67.33 

mene a? 12/01/2024 $40.61 $9.65 $18.40 $0.00 $68.66 
06/01/2025 $42.00 $9.65 $18.40 $0.00 $70.05 
12/01/2025 $43.38 $9.65 $18.40 $0.00 $71.43 
06/01/2026 $44.82 $9.65 $18.40 $0.00 $72.87 
12/01/2026 $46.26 $9.65 $18.40 $0.00 $74.31 
06/01/2027 $47.71 $9.65 $18.40 $0.00 $75.76 
12/01/2027 $49.16 $9.65 $18.40 $0.00 $77.21 
06/01/2028 $50.66 $9.65 $18.40 $0.00 $78.71 
12/01/2028 $52.16 $9.65 $18.40 $0.00 $80.21 


For apprentice rates see "Apprentice- LABORER" 


HYDRAULIC DRILLS (HEAVY & HIGHWAY) 06/01/2024 $39.28 $9.65 $17.80 $0.00 $66.73 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $40.61 $9.65 $17.80 $0.00 $68.06 
06/01/2025 $42.00 $9.65 $17.80 $0.00 $69.45 
12/01/2025 $43.38 $9.65 $17.80 $0.00 $70.83 
06/01/2026 $44.82 $9.65 $17.80 $0.00 $72.27 
12/01/2026 $46.26 $9.65 $17.80 $0.00 $73.71 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
INSULATOR (PIPES & TANKS) 09/01/2024 $51.23 $14.75 $19.61 $0.00 $85.59 
HEAT & FROST INSULATORS LOCAL 6 (SOUTHERN MASS) 
09/01/2025 $54.31 $14.75 $19.61 $0.00 $88.67 
09/01/2026 $57.38 $14.75 $19.61 $0.00 $91.74 


Apprentice - ASBESTOS INSULATOR (Pipes & Tanks) - Local 6 Southern MA 
Effective Date- 09/01/2024 


Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $25.62 $14.75 $14.32 $0.00 $54.69 
2 60 $30.74 $14.75 $15.37 $0.00 $60.86 
3 70 $35.86 $14.75 $16.43 $0.00 $67.04 
4 80 $40.98 $14.75 $17.49 $0.00 $73.22 


Effective Date - 09/01/2025 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $27.16 $14.75 $14.32 $0.00 $56.23 
2 60 $32.59 $14.75 $15.37 $0.00 $62.71 
3 70 $38.02 $14.75 $16.43 $0.00 $69.20 
‘ 80 $43.45 $14.75 $17.49 $0.00 $75.69 

Notes: 


Steps are 1 year 


Apprentice to Journeyworker Ratio:1:4 


TRONWORKER/WELDER 03/16/2021 $42.46 $7.70 $17.10 $0.00 $67.26 
IRONWORKERS LOCAL 37 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - JRONWORKER - Local 37 


Effective Date - 03/16/2021 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 70 $29.72 $7.70 $17.10 $0.00 $54.52 
2 75 $31.85 $7.70 $17.10 $0.00 $56.65 
3 80 $33.97 $7.70 $17.10 $0.00 $58.77 
4 85 $36.09 $7.70 $17.10 $0.00 $60.89 
5 90 $38.21 $7.70 $17.10 $0.00 $63.01 
6 95 $40.34 $7.70 $17.10 $0.00 $65.14 

Notes: 


Apprentice to Journeyworker Ratio:1:4 


JACKHAMMER & PAVING BREAKER OPERATOR 06/01/2024 $38.78 $9.65 $18.40 $0.00 $66.83 
nnn ir 12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
LABORER 06/01/2024 $38.53 $9.65 $18.40 $0.00 $66.58 
aa io 12/01/2024 $39.86 $9.65 $18.40 $0.00 $67.91 
06/01/2025 $41.25 $9.65 $18.40 $0.00 $69.30 
12/01/2025 $42.63 $9.65 $18.40 $0.00 $70.68 
06/01/2026 $44.07 $9.65 $18.40 $0.00 $72.12 
12/01/2026 $45.51 $9.65 $18.40 $0.00 $73.56 
06/01/2027 $46.96 $9.65 $18.40 $0.00 $75.01 
12/01/2027 $48.41 $9.65 $18.40 $0.00 $76.46 
06/01/2028 $49.91 $9.65 $18.40 $0.00 $77.96 
12/01/2028 $51.41 $9.65 $18.40 $0.00 $79.46 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - LABORER - Zone 2 


Effective Date - 06/01/2024 Supplemental 


Step —_ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 60 $23.12 $9.65 $18.40 $0.00 $51.17 
2 70 $26.97 $9.65 $18.40 $0.00 $55.02 
3 80 $30.82 $9.65 $18.40 $0.00 $58.87 
4 90 $34.68 $9.65 $18.40 $0.00 $62.73 


Effective Date - 12/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 60 $23.92 $9.65 $18.40 $0.00 $51.97 
2 70 $27.90 $9.65 $18.40 $0.00 $55.95 
3 80 $31.89 $9.65 $18.40 $0.00 $59.94 
4 90 $35.87 $9.65 $18.40 $0.00 $63.92 

Notes: 


Apprentice to Journeyworker Ratio:1:5 


LABORER (HEAVY & HIGHWAY) 06/01/2024 $38.53 $9.65 $17.80 $0.00 $65.98 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 
12/01/2024 $39.86 $9.65 $17.80 $0.00 $67.31 
06/01/2025 $41.25 $9.65 $17.80 $0.00 $68.70 
12/01/2025 $42.63 $9.65 $17.80 $0.00 $70.08 
06/01/2026 $44.07 $9.65 $17.80 $0.00 $71.52 
12/01/2026 $45.51 $9.65 $17.80 $0.00 $72.96 


Apprentice - LABORER (Heavy & Highway) - Zone 2 


Effective Date - 06/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 60 $23.12 $9.65 $17.80 $0.00 $50.57 
2 70 $26.97 $9.65 $17.80 $0.00 $54.42 
3 80 $30.82 $9.65 $17.80 $0.00 $58.27 
5 90 $34.68 $9.65 $17.80 $0.00 $62.13 


Effective Date - 12/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 60 $23.92 $9.65 $17.80 $0.00 $51.37 
2 70 $27.90 $9.65 $17.80 $0.00 $55.35 
3 80 $31.89 $9.65 $17.80 $0.00 $59.34 
4 90 $35.87 $9.65 $17.80 $0.00 $63.32 

Notes: 


Apprentice to Journeyworker Ratio:1:5 
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Supplemental 


Classification Effective Date Base Wage Health Pension iinewinowineak Total Rate 
LABORER: CARPENTER TENDER 06/01/2024 $38.53 $9.65 $18.40 $0.00 $66.58 
merger saeane 12/01/2024 $39.86 $9.65 $18.40 $0.00 $67.91 
06/01/2025 $41.25 $9.65 $18.40 $0.00 $69.30 
12/01/2025 $42.63 $9.65 $18.40 $0.00 $70.68 
06/01/2026 $44.07 $9.65 $18.40 $0.00 $72.12 
12/01/2026 $45.51 $9.65 $18.40 $0.00 $73.56 
06/01/2027 $46.96 $9.65 $18.40 $0.00 $75.01 
12/01/2027 $48.41 $9.65 $18.40 $0.00 $76.46 
06/01/2028 $49.91 $9.65 $18.40 $0.00 $77.96 
12/01/2028 $51.41 $9.65 $18.40 $0.00 $79.46 
For apprentice rates see "Apprentice- LABORER" 
LABORER: CEMENT FINISHER TENDER 06/01/2024 $38.53 $9.65 $18.40 $0.00 $66.58 
gage ster ee 12/01/2024 $39.86 $9.65 $18.40 $0.00 $67.91 
06/01/2025 $41.25 $9.65 $18.40 $0.00 $69.30 
12/01/2025 $42.63 $9.65 $18.40 $0.00 $70.68 
06/01/2026 $44.07 $9.65 $18.40 $0.00 $72.12 
12/01/2026 $45.51 $9.65 $18.40 $0.00 $73.56 
06/01/2027 $46.96 $9.65 $18.40 $0.00 $75.01 
12/01/2027 $48.41 $9.65 $18.40 $0.00 $76.46 
06/01/2028 $49.91 $9.65 $18.40 $0.00 $77.96 
12/01/2028 $51.41 $9.65 $18.40 $0.00 $79.46 
For apprentice rates see "Apprentice- LABORER" 
LABORER: HAZARDOUS WASTE/ASBESTOS REMOVER 06/03/2024 $38.62 $9.65 $17.76 $0.00 $66.03 
Mer Wee ee 12/02/2024 $39.95 $9.65 $17.76 $0.00 $67.36 
06/02/2025 $41.34 $9.65 $17.76 $0.00 $68.75 
12/01/2025 $42.72 $9.65 $17.76 $0.00 $70.13 
06/01/2026 $44.16 $9.65 $17.76 $0.00 $71.57 
12/07/2026 $45.60 $9.65 $17.76 $0.00 $73.01 
06/07/2027 $47.05 $9.65 $17.76 $0.00 $74.46 
12/06/2027 $48.50 $9.65 $17.76 $0.00 $75.91 
06/05/2028 $50.00 $9.65 $17.76 $0.00 $77.41 
12/04/2028 $51.50 $9.65 $17.76 $0.00 $78.91 
For apprentice rates see "Apprentice- LABORER" 
LABORER: MASON TENDER 06/01/2024 $38.78 $9.65 $1840 — $0.00 $66.83 
aera aoe a 12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 


For apprentice rates see "Apprentice- LABORER" 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 
LABORER: MASON TENDER (HEAVY & HIGHWAY) 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 
12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 


LABORER: MULTI-TRADE TENDER 06/01/2024 $38.53 $9.65 $18.40 $0.00 $66.58 
LABORERS - ZONE 2 


12/01/2024 $39.86 = $9.65 $18.40 ~— $0.00 $67.91 
06/01/2025 $41.25 $9.65 $1840 $0.00 $69.30 
12/01/2025 $42.63 $9.65 $1840 — $0.00 $70.68 
06/01/2026 $44.07 $9.65 $18.40 =~ $0.00 $72.12 
12/01/2026 = $45.51 = $9.65. $18.40 $0.00 $73.56 
06/01/2027 $46.96 $9.65 $18.40  — $0.00 $75.01 
12/01/2027 $48.41 «= $9.65. $18.40 $0.00 $76.46 
06/01/2028 $49.91 $9.65 $1840 — $0.00 $77.96 
12/01/2028 = $51.41 = $9.65. $18.40 $0.00 $79.46 
For apprentice rates see "Apprentice- LABORER" 
LABORER: TREE REMOVER 06/01/2024 $38.53 $9.65 $18.40 $0.00 $66.58 
ened 12/01/2024 = $39.86 = $9.65. = $18.40 =~ $0.00 $67.91 
06/01/2025 $41.25 $9.65 $1840 $0.00 $69.30 
12/01/2025 $42.63 $9.65 $18.40 $0.00 $70.68 
06/01/2026 $44.07 = $9.65. =: $18.40 ~— $0.00 $72.12 
12/01/2026 = $45.51 = $9.65. $18.40 $0.00 $73.56 
06/01/2027 $46.96 = $9.65. Ss: $18.40 $0.00 $75.01 
12/01/2027 $48.41 «= $9.65. $18.40 $0.00 $76.46 
06/01/2028 $49.91 $9.65 $18.40 —- $0.00 $77.96 
12/01/2028 = $51.41 = $9.65. $18.40 $0.00 $79.46 


This classification applies to the removal of standing trees, and the trimming and removal of branches and limbs when related to public works construction or site 
clearance incidental to construction . For apprentice rates see "Apprentice- LABORER" 


LASER BEAM OPERATOR 06/01/2024 $38.78 $9.65 $18.40 $0.00 $66.83 
ne eg 12/01/2024 $40.11 $9.65 $18.40 — $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 — $0.00 $69.55 
12/01/2025 $42.88 $9.65 $1840 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 — $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 — $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 — $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 — $0.00 $79.71 


For apprentice rates see "Apprentice- LABORER" 


LASER BEAM OPERATOR (HEAVY & HIGHWAY) 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 

MARBLE & TILE FINISHERS 08/01/2024 $49.32 $11.49 $21.62 — $0.00 $82.43 

BRICKLAYERS LOCAL 3 - MARBLE & TILE 
02/01/2025 $50.36 $11.49 $21.62 $0.00 $83.47 
08/01/2025 $52.08 $11.49 $21.62 $0.00 $85.19 
02/01/2026 $53.16 $11.49 $21.62 $0.00 $86.27 
08/01/2026 $54.92 $11.49 $21.62 $0.00 $88.03 
02/01/2027 $56.04 $11.49 $21.62 $0.00 $89.15 


Apprentice - MARBLE & TILE FINISHER - Local 3 Marble & Tile 


Effective Date - 08/01/2024 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $24.66 $11.49 $21.62 $0.00 $57.77 
2 60 $29.59 $11.49 $21.62 $0.00 $62.70 
3 70 $34.52 $11.49 $21.62 $0.00 $67.63 
4 80 $39.46 $11.49 $21.62 $0.00 $72.57 
5 90 $44.39 $11.49 $21.62 $0.00 $77.50 


Effective Date - 02/01/2025 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $25.18 $11.49 $21.62 $0.00 $58.29 
2 60 $30.22 $11.49 $21.62 $0.00 $63.33 
3 70 $35.25 $11.49 $21.62 $0.00 $68.36 
4 80 $40.29 $11.49 $21.62 $0.00 $73.40 
5 90 $45.32 $11.49 $21.62 $0.00 $78.43 
Notes: 


Apprentice to Journeyworker Ratio:1:3 


MARBLE MASONS,TILELAYERS & TERRAZZO MECH 08/01/2024 $64.52 $11.49 $23.56 $0.00 $99.57 
BRICKLAYERS LOCAL 3 - MARBLE & TILE 
02/01/2025 $65.82 $11.49 $23.56 $0.00 $100.87 
08/01/2025 $67.97 $11.49 $23.56 $0.00 $103.02 
02/01/2026 $69.32 $11.49 $23.56 $0.00 $104.37 
08/01/2026 $71.52 $11.49 $23.56 $0.00 $106.57 
02/01/2027 $72.92 $11.49 $23.56 $0.00 $107.97 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - MARBLE-TILE-TERRAZZO MECHANIC - Local 3 Marble & Tile 


Effective Date - 08/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 50 $32.26 $11.49 $23.56 $0.00 $67.31 
2 60 $38.71 $11.49 $23.56 $0.00 $73.76 
3 70 $45.16 $11.49 $23.56 $0.00 $80.21 
q 80 $51.62 $11.49 $23.56 $0.00 $86.67 
5 90 $58.07 $11.49 $23.56 $0.00 $93.12 


Effective Date - 02/01/2025 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $32.91 $11.49 $23.56 $0.00 $67.96 
2 60 $39.49 $11.49 $23.56 $0.00 $74.54 
3 70 $46.07 $11.49 $23.56 $0.00 $81.12 
4 80 $52.66 $11.49 $23.56 $0.00 $87.71 
5 90 $59.24 $11.49 $23.56 $0.00 $94.29 

Notes: 


Apprentice to Journeyworker Ratio:1:5 


MECH. SWEEPER OPERATOR (ON CONST. SITES) 06/01/2024 $55.41 $15.30 $16.40 — $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 


12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
MECHANICS MAINTENANCE 06/01/2024 $55.41 $15.30 $16.40 ~— $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
MILLWRIGHT (Zone 2) 01/01/2024 = $42.76 +~—s $10.08 ~—- $21.47 — $0.00 $74.31 
MILLWRIGHTS LOCAL 1121 - Zone 2 
01/06/2025 $45.09 $10.08 $21.47 $0.00 $76.64 
01/05/2026 $47.42 $10.08 $21.47 $0.00 $78.97 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension Unemployment 
Apprentice - MILLWRIGHT - Local 1121] Zone 2 
Effective Date- 01/01/2024 Siipplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 55 $23.52 $10.08 $5.50 $0.00 $39.10 
2 65 $27.79 $10.08 $6.50 $0.00 $44.37 
3 75 $32.07 $10.08 $18.97 $0.00 $61.12 
¢ 85 $36.35 $10.08 $19.97 $0.00 $66.40 
Effective Date- 01/06/2025 Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 55 $24.80 $10.08 $5.50 $0.00 $40.38 
. 65 $29.31 $10.08 $6.50 $0.00 $45.89 
3 75 $33.82 $10.08 $18.97 $0.00 $62.87 
4 85 $38.33 $10.08 $19.97 $0.00 $68.38 
Notes: Step 1&2 Appr. indentured after 1/6/2020 receive no pension, 
but do receive annuity. (Step 1 $5.72, Step 2 $6.66) 
Steps are 2,000 hours 
Apprentice to Journeyworker Ratio:1:4 
MORTAR MIXER 06/01/2024 $38.78 += $9.65. $18.40 $0.00 $66.83 
eer eae 12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
OILER (OTHER THAN TRUCK CRANES,GRADALLS) 06/01/2024 $24.71 $15.30 $16.40 $0.00 $56.41 
Venegas ert oes 12/01/2024 $25.37 $15.30 $16.40 $0.00 $57.07 
06/01/2025 $25.97 $15.30 $16.40 $0.00 $57.67 
12/01/2025 $26.63 $15.30 $16.40 $0.00 $58.33 
06/01/2026 $27.22 $15.30 $16.40 $0.00 $58.92 
12/01/2026 $27.89 $15.30 $16.40 $0.00 $59.59 
For apprentice rates see "Apprentices OPERATING ENGINEERS" 
OILER (TRUCK CRANES, GRADALLS) 06/01/2024 $30.28 $15.30 $16.40 ~— $0.00 $61.98 
OPERATING ENGINEERS LOCAL 4 12/01/2024 $31.08 $15.30 $16.40 $0.00 $62.78 
06/01/2025 $31.80 $15.30 $16.40 $0.00 $63.50 
12/01/2025 $32.60 $15.30 $16.40 $0.00 $64.30 
06/01/2026 $33.32 $15.30 $16.40 $0.00 $65.02 
12/01/2026 $34.12 $15.30 $16.40 $0.00 $65.82 


For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
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Classification Effective Date Base Wage Health Pension Supplemental Total Rate 
Unemployment 
OTHER POWER DRIVEN EQUIPMENT - CLASS II 06/01/2024 $55.41 $15.30 $16.40 — $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
PAINTER (BRIDGES/TANKS) 07/01/2024 $57.26 $9.95 $23.95 $0.00 $91.16 
PAINTERS LOCAL 35 - ZONE 2 
01/01/2025 $58.46 $9.95 $23.95 $0.00 $92.36 


Apprentice - PAINTER Local 35 - BRIDGES/TANKS 


Effective Date - 07/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 50 $28.63 $9.95 $0.00 $0.00 $38.58 
2 55 $31.49 $9.95 $6.66 $0.00 $48.10 
3 60 $34.36 $9.95 $7.26 $0.00 $51.57 
: 65 $37.22 $9.95 $7.87 $0.00 $55.04 
5 70 $40.08 $9.95 $20.32 $0.00 $70.35 
6 75 $42.95 $9.95 $20.93 $0.00 $73.83 
7 80 $45.81 $9.95 $21.53 $0.00 $77.29 
8 90 $51.53 $9.95 $22.74 $0.00 $84.22 


Effective Date - 01/01/2025 Supplemental 


Step —_ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $29.23 $9.95 $0.00 $0.00 $39.18 
2 55 $32.15 $9.95 $6.66 $0.00 $48.76 
3 60 $35.08 $9.95 $7.26 $0.00 $52.29 
4 65 $38.00 $9.95 $7.87 $0.00 $55.82 
5 70 $40.92 $9.95 $20.32 $0.00 $71.19 
6 75 $43.85 $9.95 $20.93 $0.00 $74.73 
7 80 $46.77 $9.95 $21.53 $0.00 $78.25 
8 90 $52.61 $9.95 $22.74 $0.00 $85.30 

Notes: 


Steps are 750 hrs. 


Apprentice to Journeyworker Ratio:1:1 


PAINTER (SPRAY OR SANDBLAST, NEW) * 07/01/2024 $48.16 $9.95 $23.95 $0.00 $82.06 
* If 30% or more of surfaces to be painted are new construction, 


23. f 
NEW paint rate shall be used.P4INTERS LOCAL 35 - ZONE 2 ene eeone ee moe ad ee 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension Unemplavinent 
Apprentice - PAINTER Local 35 Zone 2 - Spray/Sandblast - New 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 50 $24.08 $9.95 $0.00 $0.00 $34.03 
2 55 $26.49 $9.95 $6.66 $0.00 $43.10 
3 60 $28.90 $9.95 $7.26 $0.00 $46.11 
4 65 $31.30 $9.95 $7.87 $0.00 $49.12 
5 70 $33.71 $9.95 $20.32 $0.00 $63.98 
6 75 $36.12 $9.95 $20.93 $0.00 $67.00 
7 80 $38.53 $9.95 $21.53 $0.00 $70.01 
8 90 $43.34 $9.95 $22.74 $0.00 $76.03 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $24.68 $9.95 $0.00 $0.00 $34.63 
2 55 $27.15 $9.95 $6.66 $0.00 $43.76 
3 60 $29.62 $9.95 $7.26 $0.00 $46.83 
si 65 $32.08 $9.95 $7.87 $0.00 $49.90 
5 70 $34.55 $9.95 $20.32 $0.00 $64.82 
6 75 $37.02 $9.95 $20.93 $0.00 $67.90 
7 80 $39.49 $9.95 $21.53 $0.00 $70.97 
8 90 $44.42 $9.95 $22.74 $0.00 $77.11 
Notes: 
Steps are 750 hrs. 
Apprentice to Journeyworker Ratio:1:1 
PAINTER (SPRAY OR SANDBLAST, REPAINT) 07/01/2024 $46.22 $9.95 $23.95 $0.00 $80.12 
ae etn 01/01/2025 $47.42 $9.95 $23.95 $0.00 $81.32 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension Unemployment 
Apprentice - PAINTER Local 35 Zone 2 - Spray/Sandblast - Repaint 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $23.11 $9.95 $0.00 $0.00 $33.06 
2 55 $25.42 $9.95 $6.66 $0.00 $42.03 
3 60 $27.73 $9.95 $7.26 $0.00 $44.94 
. 65 $30.04 $9.95 $7.87 $0.00 $47.86 
5 70 $32.35 $9.95 $20.32 $0.00 $62.62 
6 75 $34.67 $9.95 $20.93 $0.00 $65.55 
7 80 $36.98 $9.95 $21.53 $0.00 $68.46 
8 90 $41.60 $9.95 $22.74 $0.00 $74.29 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $23.71 $9.95 $0.00 $0.00 $33.66 
2 55 $26.08 $9.95 $6.66 $0.00 $42.69 
3 60 $28.45 $9.95 $7.26 $0.00 $45.66 
+ 65 $30.82 $9.95 $7.87 $0.00 $48.64 
5 70 $33.19 $9.95 $20.32 $0.00 $63.46 
6 75 $35.57 $9.95 $20.93 $0.00 $66.45 
7 80 $37.94 $9.95 $21.53 $0.00 $69.42 
8 90 $42.68 $9.95 $22.74 $0.00 $75.37 
Notes: 
Steps are 750 hrs. 
Apprentice to Journeyworker Ratio:1:1 
PAINTER / TAPER (BRUSH, NEW) * 07/01/2024 $46.76 $9.95 $23.95 $0.00 $80.66 
* If 30% or more of surfaces to be painted are new construction, 01/01/2025 $47.96 $9.95 $23.95 $0.00 $81.86 


NEW paint rate shall be used.P4INTERS LOCAL 35 - ZONE 2 
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Classification Effective Date Base Wage Health Pension Unemployment 
Apprentice - PAINTER - Local 35 Zone 2 - BRUSH NEW 
Effective Date - Supplemental 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $23.38 $9.95 $0.00 $0.00 $33.33 
2 55 $25.72 $9.95 $6.66 $0.00 $42.33 
3 60 $28.06 $9.95 $7.26 $0.00 $45.27 
4 65 $30.39 $9.95 $7.87 $0.00 $48.21 
5 70 $32.73 $9.95 $20.32 $0.00 $63.00 
6 75 $35.07 $9.95 $20.93 $0.00 $65.95 
7 80 $37.41 $9.95 $21.53 $0.00 $68.89 
8 90 $42.08 $9.95 $22.74 $0.00 $74.77 
Effective Date - Supplemental 
Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $23.98 $9.95 $0.00 $0.00 $33.93 
2 55 $26.38 $9.95 $6.66 $0.00 $42.99 
3 60 $28.78 $9.95 $7.26 $0.00 $45.99 
4 65 $31.17 $9.95 $7.87 $0.00 $48.99 
5 70 $33.57 $9.95 $20.32 $0.00 $63.84 
6 75 $35.97 $9.95 $20.93 $0.00 $66.85 
7 80 $38.37 $9.95 $21.53 $0.00 $69.85 
8 90 $43.16 $9.95 $22.74 $0.00 $75.85 
Notes: 
Steps are 750 hrs. 
Apprentice to Journeyworker Ratio:1:1 
PAINTER / TAPER (BRUSH, REPAINT) 07/01/2024 $44.82 $9.95 $23.95 $0.00 $78.72 
De sori oe oa 01/01/2025 $46.02 $9.95 $23.95 $0.00 $79.92 
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Classification Effective Date Base Wage Health Pension Unemployment 
Apprentice - PAINTER Local 35 Zone 2 - BRUSH REPAINT 
Effective Date- 07/01/2024 Suppteniehtall 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $22.41 $9.95 $0.00 $0.00 $32.36 
2 55 $24.65 $9.95 $6.66 $0.00 $41.26 
3 60 $26.89 $9.95 $7.26 $0.00 $44.10 
4 65 $29.13 $9.95 $7.87 $0.00 $46.95 
5 70 $31.37 $9.95 $20.32 $0.00 $61.64 
6 75 $33.62 $9.95 $20.93 $0.00 $64.50 
7 80 $35.86 $9.95 $21.53 $0.00 $67.34 
8 90 $40.34 $9.95 $22.74 $0.00 $73.03 
Effective Date- 01/01/2025 Sdplemiental 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 50 $23.01 $9.95 $0.00 $0.00 $32.96 
2 55 $25.31 $9.95 $6.66 $0.00 $41.92 
3 60 $27.61 $9.95 $7.26 $0.00 $44.82 
si 65 $29.91 $9.95 $7.87 $0.00 $47.73 
5 70 $32.21 $9.95 $20.32 $0.00 $62.48 
6 75 $34.52 $9.95 $20.93 $0.00 $65.40 
7 80 $36.82 $9.95 $21.53 $0.00 $68.30 
8 90 $41.42 $9.95 $22.74 $0.00 $74.11 
Notes: 
Steps are 750 hrs. 
Apprentice to Journeyworker Ratio:1:1 
PAINTER TRAFFIC MARKINGS (HEAVY/HIGHWAY) 06/01/2024 $38.53 $9.65 $17.80 $0.00 $65.98 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 12/01/2024 $39.86 $9.65 $17.80 $0.00 $6731 
06/01/2025 $41.25 $9.65 $17.80 $0.00 $68.70 
12/01/2025 $42.63 $9.65 $17.80 $0.00 $70.08 
06/01/2026 $44.07 $9.65 $17.80 $0.00 $71.52 
12/01/2026 $45.51 $9.65 $17.80 $0.00 $72.96 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
PANEL & PICKUP TRUCKS DRIVER 08/01/2024 $40.88 $14.91 $18.67 $0.00 $74.46 
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 12/01/2024 $40.88 $14.91 $20.17 $0.00 $75.96 
06/01/2025 $41.88 $14.91 $20.17 $0.00 $76.96 
08/01/2025 $41.88 $15.41 $20.17 — $0.00 $77.46 
12/01/2025 $41.88 $15.41 $21.78 — $0.00 $79.07 
06/01/2026 $42.88 $15.41 $21.78 — $0.00 $80.07 
08/01/2026 $42.88 $15.91 $21.78 — $0.00 $80.57 
12/01/2026 $42.88 $15.91 $23.52 — $0.00 $82.31 
PIER AND DOCK CONSTRUCTOR (UNDERPINNING AND 08/01/2020 $49.07 $9.40 $23.12 $0.00 $81.59 


DECK) 
PILE DRIVER LOCAL 56 (ZONE 1) 
For apprentice rates see "Apprentice- PILE DRIVER" 


20240909-029 


Issue Date: 09/09/2024 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


PILE DRIVER 08/01/2020 $49.07 $9.40 $23.12 $0.00 $81.59 
PILE DRIVER LOCAL 56 (ZONE 1) 


Apprentice - PILE DRIVER - Local 56 Zone I 


Effective Date - 08/01/2020 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
| 50 $24.54 $9.40 $23.12 $0.00 $57.06 
2 60 $29.44 $9.40 $23.12 $0.00 $61.96 
3 70 $34.35 $9.40 $23.12 $0.00 $66.87 
4 75 $36.80 $9.40 $23.12 $0.00 $69.32 
5 80 $39.26 $9.40 $23.12 $0.00 $71.78 
6 80 $39.26 $9.40 $23.12 $0.00 $71.78 
7 90 $44.16 $9.40 $23.12 $0.00 $76.68 
8 90 $44.16 $9.40 $23.12 $0.00 $76.68 
Notes: 


% Indentured After 10/1/17; 45/45/55/55/70/70/80/80 
Step 1&2 $34.01/ 3&4 $41.46/ 5&6 $62.80/ 7&8 $69.25 


Apprentice to Journeyworker Ratio:1:5 


PIPELAYER 06/01/2024 $38.78 $9.65 $1840 — $0.00 $66.83 
LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
PIPELAYER (HEAVY & HIGHWAY) 06/01/2024 $38.78 += $9.65 — «$17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 
12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
PLUMBER & PIPEFITTER 08/26/2024 $54.74 $10.15 $19.95 — $0.00 $84.84 
PLUMBERS & PIPEFITTERS LOCAL 51 
08/25/2025 $57.49 $10.15 $19.95 $0.00 $87.59 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - PLUMBER/PIPEFITTER - Local 51 


Effective Date - 08/26/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 40 $21.90 $10.15 $2.50 $0.00 $34.55 
2 50 $27.37 $10.15 $2.50 $0.00 $40.02 
3 60 $32.84 $10.15 $8.80 $0.00 $51.79 
‘: 70 $38.32 $10.15 $14.08 $0.00 $62.55 
5 80 $43.79 $10.15 $17.60 $0.00 $71.54 


Effective Date - 08/25/2025 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 40 $23.00 $10.15 $2.50 $0.00 $35.65 
2 50 $28.75 $10.15 $2.50 $0.00 $41.40 
3 60 $34.49 $10.15 $8.80 $0.00 $53.44 
4 70 $40.24 $10.15 $14.08 $0.00 $64.47 
5 80 $45.99 $10.15 $17.60 $0.00 $73.74 

Notes: 


Steps 2000hrs. Prior 9/1/05; 40/40/45/50/55/60/65/75/80/85 


Apprentice to Journeyworker Ratio:1:3 


PNEUMATIC CONTROLS (TEMP.) 08/26/2024 $54.74 $10.15 $19.95 $0.00 $84.84 


PLUMBERS & PIPEFITTERS LOCAL 51 
08/25/2025 $57.49 $10.15 $19.95 $0.00 $87.59 
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER" 


PNEUMATIC DRILL/TOOL OPERATOR 06/01/2024 $39.28 $9.65 $18.40 $0.00 $67.33 
LABORERS - ZONE 2 


12/01/2024 $40.61 $9.65 $1840 — $0.00 $68.66 
06/01/2025 $42.00 $9.65 $18.40 — $0.00 $70.05 
12/01/2025 $43.38 $9.65 $18.40 — $0.00 $71.43 
06/01/2026 $44.82 $9.65 $1840 $0.00 $72.87 
12/01/2026 $46.26 $9.65 $18.40 — $0.00 $74.31 
06/01/2027 $47.71 $9.65 $1840 — $0.00 $75.76 
12/01/2027 $49.16 $9.65 $18.40 — $0.00 $77.21 
06/01/2028 $50.66 $9.65 $18.40 — $0.00 $78.71 
12/01/2028 $52.16 $9.65 $18.40 — $0.00 $80.21 
For apprentice rates see "Apprentice- LABORER" 
PNEUMATIC DRILL/TOOL OPERATOR (HEAVY & 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
Ss en ante cH 12/01/2024 $40.11 $9.65 $17.80 — $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 — $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 — $0.00 $73.21 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
POWDERMAN & BLASTER 06/01/2024 = $39.53. $9.65 $18.40 ~— $0.00 $67.58 
LABORERS - ZONE 2 
12/01/2024 $40.86 $9.65 $18.40 $0.00 $68.91 
06/01/2025 $42.25 $9.65 $18.40 $0.00 $70.30 
12/01/2025 $43.63 $9.65 $18.40 $0.00 $71.68 
06/01/2026 $45.07 $9.65 $18.40 $0.00 $73.12 
12/01/2026 $46.51 $9.65 $18.40 $0.00 $74.56 
06/01/2027 $47.96 $9.65 $18.40 $0.00 $76.01 
12/01/2027 $49.41 $9.65 $18.40 $0.00 $77.46 
06/01/2028 $50.91 $9.65 $18.40 $0.00 $78.96 
12/01/2028 $52.41 $9.65 $18.40 $0.00 $80.46 
For apprentice rates see "Apprentice- LABORER" 
POWDERMAN & BLASTER (HEAVY & HIGHWAY) 06/01/2024 $39.53 $9.40 $17.55 $0.00 $66.48 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 
12/01/2024 $40.86 $9.40 $17.55 $0.00 $67.81 
06/01/2025 $42.25 $9.40 $17.55 $0.00 $69.20 
12/01/2025 $43.63 $9.40 $17.55 $0.00 $70.58 
06/01/2026 $45.07 $9.40 $17.55 $0.00 $72.02 
12/01/2026 $46.51 $9.40 $17.55 $0.00 $73.46 
For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 
POWER SHOVEL/DERRICK/TRENCHING MACHINE 06/01/2024 $56.03 $15.30 $16.40 — $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $57.48 $15.30 $16.40 $0.00 $89.18 
06/01/2025 $58.78 $15.30 $16.40 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $15.30 $16.40 $0.00 $94.68 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
PUMP OPERATOR (CONCRETE) 06/01/2024 $55.41 $15.30 $16.40 — $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
PUMP OPERATOR (DEWATERING, OTHER) 06/01/2024 $36.17 $15.30 $16.40 ~— $0.00 $67.87 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $37.12 $15.30 $16.40 $0.00 $68.82 
06/01/2025 $37.97 $15.30 $16.40 $0.00 $69.67 
12/01/2025 $38.92 $15.30 $16.40 $0.00 $70.62 
06/01/2026 $39.78 $15.30 $16.40 $0.00 $71.48 
12/01/2026 $40.73 $15.30 $16.40 $0.00 $72.43 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
READY-MIX CONCRETE DRIVER 01/01/2024 = $27.00 ~—s $10.76 ~— $5.45 $0.00 $43.21 
TEAMSTERS 170 - Dauphinais (Bellingham) 
12/01/2024 $27.60 $11.26 $6.15 $0.00 $45.01 
01/01/2025 $27.60 $11.26 $6.15 $0.00 $45.01 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
RECLAIMERS 06/01/2024 $55.41 $15.30 $16.40 ~— $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
RIDE-ON MOTORIZED BUGGY OPERATOR 06/01/2024 $38.78 $9.65 $18.40 — $0.00 $66.83 
LABORERS - ZONE 2 
12/01/2024 $40.11 $9.65 $18.40 $0.00 $68.16 
06/01/2025 $41.50 $9.65 $18.40 $0.00 $69.55 
12/01/2025 $42.88 $9.65 $18.40 $0.00 $70.93 
06/01/2026 $44.32 $9.65 $18.40 $0.00 $72.37 
12/01/2026 $45.76 $9.65 $18.40 $0.00 $73.81 
06/01/2027 $47.21 $9.65 $18.40 $0.00 $75.26 
12/01/2027 $48.66 $9.65 $18.40 $0.00 $76.71 
06/01/2028 $50.16 $9.65 $18.40 $0.00 $78.21 
12/01/2028 $51.66 $9.65 $18.40 $0.00 $79.71 
For apprentice rates see "Apprentice- LABORER" 
ROLLER/SPREADER/MULCHING MACHINE 06/01/2024 $55.41 $15.30 $16.40 ~— $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
ROOFER (Inc.Roofer Waterproofng &Roofer Damproofg) 08/01/2024 $51.53 $12.78 $21.45 $0.00 $85.76 
ROOFERS LOCAL 33 
02/01/2025 $52.78 $12.78 $21.45 $0.00 $87.01 
08/01/2025 $54.28 $12.78 $21.45 $0.00 $88.51 
02/01/2026 $55.53 $12.78 $21.45 $0.00 $89.76 
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Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - ROOFER - Local 33 


Effective Date - 08/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $25.77 $12.78 $6.21 $0.00 $44.76 
2 60 $30.92 $12.78 $21.45 $0.00 $65.15 
3 65 $33.49 $12.78 $21.45 $0.00 $67.72 
4 75 $38.65 $12.78 $21.45 $0.00 $72.88 
5 85 $43.80 $12.78 $21.45 $0.00 $78.03 


Effective Date - 02/01/2025 Supplemental 


Step —_ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 50 $26.39 $12.78 $6.21 $0.00 $45.38 
2 60 $31.67 $12.78 $21.45 $0.00 $65.90 
3 65 $34.31 $12.78 $21.45 $0.00 $68.54 
4 75 $39.59 $12.78 $21.45 $0.00 $73.82 
5 85 $44.86 $12.78 $21.45 $0.00 $79.09 


Notes: ** 1:5, 2:6-10, the 1:10; Reroofing: 1:4, then 1:1 

Step 1 is 2000 hrs.; Steps 2-5 are 1000 hrs. 

(Hot Pitch Mechanics' receive $1.00 hr. above ROOFER) 
Apprentice to Journeyworker Ratio:** 


ROOFER SLATE / TILE / PRECAST CONCRETE 08/01/2024 $51.78 $12.78 $21.45 $0.00 $86.01 
ROOFERS LOCAL 33 
02/01/2025 $53.03 $12.78 $21.45 $0.00 $87.26 
08/01/2025 $54.53 $12.78 $21.45 $0.00 $88.76 
02/01/2026 $55.78 $12.78 $21.45 $0.00 $90.01 
For apprentice rates see "Apprentice- ROOFER" 
SHEETMETAL WORKER 08/01/2024 $58.97 $14.59 $27.50 $2.98 $104.04 
SHEETMETAL WORKERS LOCAL 17 - A 
02/01/2025 $60.72 $14.59 $27.50 $2.98 $105.79 
08/01/2025 $62.57 $14.59 $27.50 $2.98 $107.64 
02/01/2026 $64.52 $14.59 $27.50 $2.98 $109.59 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - SHEET METAL WORKER - Local 17-A 


Effective Date - 08/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 42 $24.77 $14.59 $6.13 $0.00 $45.49 
2 42 $24.77 $14.59 $6.13 $0.00 $45.49 
3 47 $27.72 $14.59 $12.11 $1.63 $56.05 
4 AT $27.72 $14.59 $12.11 $1.63 $56.05 
5 52 $30.66 $14.59 $13.09 $1.75 $60.09 
6 52 $30.66 $14.59 $13.34 $1.76 $60.35 
7 60 $35.38 $14.59 $14.75 $1.94 $66.66 
8 65 $38.33 $14.59 $15.73 $2.06 $70.71 
9 75 $44.23 $14.59 $17.69 $2.30 $78.81 
10 85 $50.12 $14.59 $19.15 $2.52 $86.38 


Effective Date - 02/01/2025 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 42 $25.50 $14.59 $6.13 $0.00 $46.22 
2 42 $25.50 $14.59 $6.13 $0.00 $46.22 
3 47 $28.54 $14.59 $12.11 $1.66 $56.90 
4 47 $28.54 $14.59 $12.11 $1.66 $56.90 
5 52 $31.57 $14.59 $13.09 $1.78 $61.03 
6 52 $31.57 $14.59 $13.34 $1.79 $61.29 
7 60 $36.43 $14.59 $14.75 $1.97 $67.74 
8 65 $39.47 $14.59 $15.73 $2.09 $71.88 
9 75 $45.54 $14.59 $17.69 $2.33 $80.15 
10 85 $51.61 $14.59 $19.15 $2.56 $87.91 

Notes: 


Steps are 6 mos. 


Apprentice to Journeyworker Ratio:1:4 


SPECIALIZED EARTH MOVING EQUIP < 35 TONS 08/01/2024 $4134 $14.91 $18.67 — $0.00 $74.92 
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 


12/01/2024 $41.34 $14.91 $20.17 $0.00 $76.42 
06/01/2025 $42.34 $14.91 $20.17 $0.00 $77.42 
08/01/2025 $42.34 $15.41 $20.17 $0.00 $77.92 
12/01/2025 $42.34 $15.41 $21.78 $0.00 $79.53 
06/01/2026 $43.34 $15.41 $21.78 $0.00 $80.53 
08/01/2026 $43.34 $15.91 $21.78 $0.00 $81.03 
12/01/2026 $43.34 $15.91 $23.52 $0.00 $82.77 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 
SPECIALIZED EARTH MOVING EQUIP > 35 TONS 08/01/2024 $41.63 $14.91 $18.67 $0.00 $75.21 
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 
12/01/2024 $41.63 $14.91 $20.17 $0.00 $76.71 
06/01/2025 $42.63 $14.91 $20.17 $0.00 $77.71 
08/01/2025 $42.63 $15.41 $20.17 $0.00 $78.21 
12/01/2025 $42.63 $15.41 $21.78 $0.00 $79.82 
06/01/2026 $43.63 $15.41 $21.78 $0.00 $80.82 
08/01/2026 $43.63 $15.91 $21.78 $0.00 $81.32 
12/01/2026 $43.63 $15.91 $23.52 $0.00 $83.06 
SPRINKLER FITTER 03/01/2024 $69.04 $11.51 $23.30 $0.00 $103.85 
SPRINKLER FITTERS LOCAL 550 - (Section A) Zone 1 
10/01/2024 $70.84 $11.51 $23.30 $0.00 $105.65 
03/01/2025 $72.64 $11.51 $23.30 $0.00 $107.45 


Apprentice - SPRINKLER FITTER - Local 550 (Section A) Zone 1 


Effective Date - 03/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 35 $24.16 $11.51 $12.90 $0.00 $48.57 
2 40 $27.62 $11.51 $13.70 $0.00 $52.83 
3 45 $31.07 $11.51 $14.50 $0.00 $57.08 
4 50 $34.52 $11.51 $15.30 $0.00 $61.33 
5 55 $37.97 $11.51 $16.10 $0.00 $65.58 
6 60 $41.42 $11.51 $16.90 $0.00 $69.83 
7 65 $44.88 $11.51 $17.70 $0.00 $74.09 
8 70 $48.33 $11.51 $18.50 $0.00 $78.34 
9 75 $51.78 $11.51 $19.30 $0.00 $82.59 
10 80 $55.23 $11.51 $20.10 $0.00 $86.84 


Effective Date - 10/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
l 35 $24.79 $11.51 $12.90 $0.00 $49.20 
2 40 $28.34 $11.51 $13.70 $0.00 $53.55 
3 45 $31.88 $11.51 $14.50 $0.00 $57.89 
z 50 $35.42 $11.51 $15.30 $0.00 $62.23 
5 55 $38.96 $11.51 $16.10 $0.00 $66.57 
6 60 $42.50 $11.51 $16.90 $0.00 $70.91 
7 65 $46.05 $11.51 $17.70 $0.00 $75.26 
8 70 $49.59 $11.51 $18.50 $0.00 $79.60 
9 75 $53.13 $11.51 $19.30 $0.00 $83.94 
10 80 $56.67 $11.51 $20.10 $0.00 $88.28 


Notes: Apprentice entered prior 9/30/10: 
40/45/50/55/60/65/70/75/80/85 
Steps are 850 hours 


Apprentice to Journeyworker Ratio:1:3 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
STEAM BOILER OPERATOR 06/01/2024 $55.41 $15.30 $16.40 ~— $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
TAMPERS, SELF-PROPELLED OR TRACTOR DRAWN 06/01/2024 $55.41 $15.30 $16.40 $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
TELECOMMUNICATION TECHNICIAN 09/01/2024 $40.69 $11.75 $14.53 $0.00 $66.97 
ELECTRICIANS LOCAL 223 
Apprentice - TELECOMMUNICATION TECHNICIAN - Local 223 
Effective Date - 09/01/2024 Supplemental 
Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
/ 0 $0.00 $0.00 $0.00 $0.00 $0.00 
Notes: See Electrician Apprentice Wages 
Telecom Apprentice Wages shall be the same as the Electrician Apprentice Wages 
Apprentice to Journeyworker Ratio:2:3*** 
TERRAZZO FINISHERS 08/01/2024 $63.44 $11.49 $23.59 — $0.00 $98.52 
BRICKLAYERS LOCAL 3 - MARBLE & TILE 
02/01/2025 $64.74 $11.49 $23.59 $0.00 $99.82 
08/01/2025 $66.89 $11.49 $23.59 $0.00 $101.97 
02/01/2026 $68.24 $11.49 $23.59 $0.00 $103.32 
08/01/2026 $70.44 $11.49 $23.59 $0.00 $105.52 
02/01/2027 $71.84 $11.49 $23.59 $0.00 $106.92 
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Supplemental Total Rate 


Classification Effective Date Base Wage Health Pension 
Unemployment 


Apprentice - TERRAZZO FINISHER - Local 3 Marble & Tile 


Effective Date - 08/01/2024 Supplemental 


Step percent Apprentice Base Wage Health Pension Unemployment Total Rate 
! 50 $31.72 $11.49 $23.59 $0.00 $66.80 
2 60 $38.06 $11.49 $23.59 $0.00 $73.14 
3 70 $44.41 $11.49 $23.59 $0.00 $79.49 
q 80 $50.75 $11.49 $23.59 $0.00 $85.83 
5 90 $57.10 $11.49 $23.59 $0.00 $92.18 


Effective Date - 02/01/2025 Supplemental 


Step _ percent Apprentice Base Wage Health Pension Unemployment Total Rate 
1 50 $32.37 $11.49 $23.59 $0.00 $67.45 
2 60 $38.84 $11.49 $23.59 $0.00 $73.92 
3 70 $45.32 $11.49 $23.59 $0.00 $80.40 
4 80 $51.79 $11.49 $23.59 $0.00 $86.87 
5 90 $58.27 $11.49 $23.59 $0.00 $93.35 

Notes: 


Apprentice to Journeyworker Ratio:1:3 


TEST BORING DRILLER 06/01/2024 $49.81 $9.65 $18.22 — $0.00 $77.68 
LABORERS - FOUNDATION AND MARINE 
12/01/2024 $51.28 $9.65 $18.22 $0.00 $79.15 
06/01/2025 $52.78 $9.65 $18.22 $0.00 $80.65 
12/01/2025 $54.28 $9.65 $18.22 $0.00 $82.15 
06/01/2026 $55.83 $9.65 $18.22 $0.00 $83.70 
12/01/2026 $57.33 $9.65 $18.22 $0.00 $85.20 
For apprentice rates see "Apprentice- LABORER" 
TEST BORING DRILLER HELPER 06/01/2024 $45.60 $9.65 $18.22 — $0.00 $73.47 
LABORERS - FOUNDATION AND MARINE 
12/01/2024 $47.07 $9.65 $18.22 $0.00 $74.94 
06/01/2025 $48.57 $9.65 $18.22 $0.00 $76.44 
12/01/2025 $50.07 $9.65 $18.22 $0.00 $77.94 
06/01/2026 $51.62 $9.65 $18.22 $0.00 $79.49 
12/01/2026 $53.12 $9.65 $18.22 $0.00 $80.99 
For apprentice rates see "Apprentice- LABORER" 
TEST BORING LABORER 06/01/2024 $45.48 $9.65 $18.22 $0.00 $73.35 
LABORERS - FOUNDATION AND MARINE 
12/01/2024 $46.95 $9.65 $18.22 $0.00 $74.82 
06/01/2025 $48.45 $9.65 $18.22 $0.00 $76.32 
12/01/2025 $49.95 $9.65 $18.22 $0.00 $77.82 
06/01/2026 $51.50 $9.65 $18.22 $0.00 $79.37 
12/01/2026 $53.00 $9.65 $18.22 $0.00 $80.87 


For apprentice rates see "Apprentice- LABORER" 
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Supplemental 


Classification Effective Date Base Wage Health Pension Total Rate 
Unemployment 
TRACTORS/PORTABLE STEAM GENERATORS 06/01/2024 $55.41 $15.30 $16.40 ~— $0.00 $87.11 
OPERATING ENGINEERS LOCAL 4 
12/01/2024 $56.85 $15.30 $16.40 $0.00 $88.55 
06/01/2025 $58.13 $15.30 $16.40 $0.00 $89.83 
12/01/2025 $59.57 $15.30 $16.40 $0.00 $91.27 
06/01/2026 $60.85 $15.30 $16.40 $0.00 $92.55 
12/01/2026 $62.29 $15.30 $16.40 $0.00 $93.99 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
TRAILERS FOR EARTH MOVING EQUIPMENT 08/01/2024 = $41.92 $14.91 $18.67 — $0.00 $75.50 
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 
12/01/2024 $41.92 $14.91 $20.17 $0.00 $77.00 
06/01/2025 $42.92 $14.91 $20.17 $0.00 $78.00 
08/01/2025 $42.92 $15.41 $20.17 $0.00 $78.50 
12/01/2025 $42.92 $15.41 $21.78 $0.00 $80.11 
06/01/2026 $43.92 $15.41 $21.78 $0.00 $81.11 
08/01/2026 $43.92 $15.91 $21.78 $0.00 $81.61 
12/01/2026 $43.92 $15.91 $23.52 $0.00 $83.35 
TUNNEL WORK - COMPRESSED AIR 06/01/2024 $57.71 = $9.65 $19.00 $0.00 $86.36 
LABORERS (COMPRESSED AIR) 
12/01/2024 $59.18 $9.65 $19.00 $0.00 $87.83 
06/01/2025 $60.68 $9.65 $19.00 $0.00 $89.33 
12/01/2025 $62.18 $9.65 $19.00 $0.00 $90.83 
06/01/2026 $63.73 $9.65 $19.00 $0.00 $92.38 
12/01/2026 $65.23 $9.65 $19.00 $0.00 $93.88 
For apprentice rates see "Apprentice- LABORER" 
TUNNEL WORK - COMPRESSED AIR (HAZ. WASTE) 06/01/2024 $59.71 $9.65 $19.00 $0.00 $88.36 
LABORERS (COMPRESSED AIR) 
12/01/2024 $61.18 $9.65 $19.00 $0.00 $89.83 
06/01/2025 $62.68 $9.65 $19.00 $0.00 $91.33 
12/01/2025 $64.18 $9.65 $19.00 $0.00 $92.83 
06/01/2026 $65.73 $9.65 $19.00 $0.00 $94.38 
12/01/2026 $67.23 $9.65 $19.00 $0.00 $95.88 
For apprentice rates see "Apprentice- LABORER" 
TUNNEL WORK - FREE AIR 06/01/2024 $49.78 = $9.65 — $19.00 $0.00 $78.43 
LABORERS (FREE AIR TUNNEL) 
12/01/2024 $51.25 $9.65 $19.00 $0.00 $79.90 
06/01/2025 $52.75 $9.65 $19.00 $0.00 $81.40 
12/01/2025 $54.25 $9.65 $19.00 $0.00 $82.90 
06/01/2026 $55.80 $9.65 $19.00 $0.00 $84.45 
12/01/2026 $57.30 $9.65 $19.00 $0.00 $85.95, 
For apprentice rates see "Apprentice- LABORER" 
TUNNEL WORK - FREE AIR (HAZ. WASTE) 06/01/2024 $51.78 = $9.65 $19.00 $0.00 $80.43 
LABORERS (FREE AIR TUNNEL) 
12/01/2024 $53.25 $9.65 $19.00 $0.00 $81.90 
06/01/2025 $54.75 $9.65 $19.00 $0.00 $83.40 
12/01/2025 $56.25 $9.65 $19.00 $0.00 $84.90 
06/01/2026 $57.80 $9.65 $19.00 $0.00 $86.45 
12/01/2026 $59.30 $9.65 $19.00 $0.00 $87.95 


For apprentice rates see "Apprentice- LABORER" 
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Classification Effective Date Base Wage Health Pension Dieniplavarant 
VAC-HAUL 08/01/2024 $41.34 $14.91 $18.67 — $0.00 $74.92 
TEAMSTERS JOINT COUNCIL NO. 10 ZONE A 12/01/2024 $41.34 $14.91 $20.17 $0.00 $76.42 
06/01/2025 $42.34 $14.91 $20.17 — $0.00 $77.42 
08/01/2025 $42.34 $15.41 $20.17 $0.00 $77.92 
12/01/2025 $42.34 $1541 $21.78 — $0.00 $79.53 
06/01/2026 $43.34 $15.41 $21.78 — $0.00 $80.53 
08/01/2026 $43.34 $15.91 $21.78 — $0.00 $81.03 
12/01/2026 $43.34 $15.91 $23.52 $0.00 $82.77 
WAGON DRILL OPERATOR 06/01/2024 $39.28 $9.65 $18.40 $0.00 $67.33 
een eee 12/01/2024 $40.61 $9.65 $18.40 $0.00 $68.66 
06/01/2025 $42.00 $9.65 $18.40 $0.00 $70.05 
12/01/2025 $43.38 $9.65 $18.40 $0.00 $71.43 
06/01/2026 $44.82 $9.65 $18.40 $0.00 $72.87 
12/01/2026 $46.26 $9.65 $18.40 $0.00 $74.31 
06/01/2027 $47.71 $9.65 $18.40 $0.00 $75.76 
12/01/2027 $49.16 $9.65 $18.40 $0.00 $77.21 
06/01/2028 $50.66 $9.65 $18.40 $0.00 $78.71 
12/01/2028 $52.16 $9.65 $18.40 $0.00 $80.21 


For apprentice rates see "Apprentice- LABORER" 


WAGON DRILL OPERATOR (HEAVY & HIGHWAY) 06/01/2024 $38.78 $9.65 $17.80 $0.00 $66.23 
LABORERS - ZONE 2 (HEAVY & HIGHWAY) 


12/01/2024 $40.11 $9.65 $17.80 $0.00 $67.56 
06/01/2025 $41.50 $9.65 $17.80 $0.00 $68.95 
12/01/2025 $42.88 $9.65 $17.80 $0.00 $70.33 
06/01/2026 $44.32 $9.65 $17.80 $0.00 $71.77 
12/01/2026 $45.76 $9.65 $17.80 $0.00 $73.21 


For apprentice rates see "Apprentice- LABORER (Heavy and Highway) 


WASTE WATER PUMP OPERATOR 06/01/2024 $56.03 $15.30 $16.40 $0.00 $87.73 
OPERATING ENGINEERS LOCAL 4 


12/01/2024 $57.48 $15.30 $16.40 $0.00 $89.18 
06/01/2025 $58.78 $15.30 $16.40 $0.00 $90.48 
12/01/2025 $60.23 $15.30 $16.40 $0.00 $91.93 
06/01/2026 $61.53 $15.30 $16.40 $0.00 $93.23 
12/01/2026 $62.98 $15.30 $16.40 $0.00 $94.68 
For apprentice rates see "Apprentice- OPERATING ENGINEERS" 
WATER METER INSTALLER 08/26/2024 $54.74 = $10.15 $19.95 $0.00 $84.84 
PLUMBERS & PIPEFITTERS LOCAL 51 
08/25/2025 $57.49 $10.15 $19.95 $0.00 $87.59 


For apprentice rates see "Apprentice- PLUMBER/PIPEFITTER" or "PLUMBER/GASFITTER" 


Additional Apprentice Information: 


Minimum wage rates for apprentices employed on public works projects are listed above as a percentage of the pre-determined hourly wage rate established by the 
Commissioner under the provisions of the M.G.L. c. 149, ss. 26-27D. Apprentice ratios are established by the Division of Apprenticeship Training pursuant to M.G.L. 
c. 23, ss. LLE-11L. 


All apprentices must be registered with the Division of Apprenticeship Training in accordance with M.G.L. c. 23, ss. L1E-11L. 


All steps are six months (1000 hours.) 
Ratios are expressed in allowable number of apprentices to journeymen or fraction thereof, unless otherwise specified. 


** — Multiple ratios are listed in the comment field. 
*** APP to JM; 1:1, 2:2, 2:3, 3:4, 4:4, 4:5, 4:6, 5:7, 6:7, 6:8, 6:9, 7:10, 8:10, 8:11, 8:12, 9:13, 10:13, 10:14, ete. 
##EE APP to JM; 1:1, 1:2, 2:3, 2:4, 3:5, 4:6, 4:7, 5:8, 6:9, 6:10, 7:11, 8:12, 8:13, 9:14, 10:15, 10:16, etc. 
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SECTION 00830 
ATTACHMENT B 


EXCERPTS FROM MGL 30, 82 & 149 


ATTACHMENT B 


Excerpts from Chapters 30, 82 and 149 of the Massachusetts General Laws 


NOTICE - These are NOT the official versions of the Massachusetts General Laws (MGL). While reasonable efforts 
have been made to assure the accuracy of the excerpts provided, do not rely on this information without first checking 
the Official Edition of the MGL. If you are in need of legal advice or counsel, consult a lawyer. These excerpts include 
amendments to the General Laws passed before November 30, 2023. For laws enacted since that time, see the 2023 
Session Laws and the 2024 Session Laws. 


CERTAIN EXCERPTS FROM THE MASSACHUSETTS GENERAL LAWS ARE APPLICABLE TO 
CONSTRUCTION CONTRACTS. ATTENTION IS DIRECTED TO THE FOLLOWING SECTIONS OF 
CHAPTER 149 AS AMENDED. 


Section 25. LODGING, BOARD AND TRADE OF PUBLIC EMPLOYEES; STATUTE PART OF 
EMPLOYMENT CONTRACT. 


"Every employee in public work shall lodge, board, and trade where and with whom he elects; and no person or his 
agents or employees under contract with the commonwealth, a county, city or town, or with a department, board, 
commission or officer acting therefor, for the doing of public work shall directly or indirectly require, as a condition 
of employment therein, that the employee shall lodge, board or trade at a particular place or with a particular person. 
This section shall be made a part of the contract for such employment." 


Section 26. PUBLIC WORKS; PREFERENCE TO VETERANS AND CITIZENS; WAGES. 


"In the employment of mechanics and apprentices, teamsters, chauffeurs and laborers in the construction of public 
works by the commonwealth, or by a county, town, authority or district, or by persons contracting or subcontracting 
for such works, preference shall first be given to citizens of the commonwealth who have been residents of the 
commonwealth for at least six months at the commencement of their employment who are veterans as defined in 
clause Forty-third of section 7 of chapter 4 and who are qualified to perform the work to which the employment relates 
and, within such preference, preference shall be given to service-disabled veterans; and secondly, to citizens of the 
commonwealth generally who have been residents of the commonwealth for at least six months at the commencement 
of their employment, and if they cannot be obtained in sufficient numbers, then to citizens of the United States, and 
every contract for such work shall contain a provision to this effect..." 


Section 34. PUBLIC CONTRACTS; STIPULATION AS TO HOURS AND DAYS OF WORK; VOID 
CONTRACTS. 


"Every contract, except for the purchase of material or supplies, involving the employment of laborers, workmen, 
mechanics, foremen or inspectors, to which the commonwealth or any county or any town, subject to section thirty, is 
a party, shall contain a stipulation that no laborer, workman, mechanic, foreman or inspector working within the 
commonwealth, in the employ of the contractor, subcontractor or other person doing or contracting to do the whole or 
a part of the work contemplated by the contract, shall be required or permitted to work more than eight hours in any 
one day or more than forty-eight hours in any one week, or more than six days in any one week, except in cases of 
emergency, or, in case any town subject to section thirty-one is a party to such a contract, more than eight hours in 
any one day, except as aforesaid..." 


Section 34A. CONTRACTS FOR PUBLIC WORKS; WORKERS’ COMPENSATION INSURANCE; 
BREACH OF CONTRACT; ENFORCEMENT AND VIOLATION OF STATUTE. 


"Every contract for the construction, alteration, maintenance, repair or demolition of, or addition to, any public 
building or other public works for the commonwealth or any political subdivision thereof shall contain stipulations 
requiring that the contractor shall, before commencing performance of such contract, provide by insurance for the 
payment of compensation and the furnishing of other benefits under chapter one hundred and fifty-two to all persons 
to be employed under the contract, and that the contractor shall continue such insurance in full force and effect during 
the term of the contract. No officer or agent contracting in behalf of the commonwealth or any political subdivision 
thereof shall award such a contract until he has been furnished with sufficient proof of compliance with the aforesaid 
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stipulations. Failure to provide and continue in force such insurance as aforesaid shall be deemed a material breach 
of the contract and shall operate as an immediate termination thereof. No cancellation of such insurance, whether by 
the insurer or by the insured, shall be valid unless written notice thereof is given by the party proposing cancellation 
to the other party and to the officer or agent who awarded the contract at least fifteen days prior to the intended 
effective date thereof, which date shall be expressed in said notice. Notice of cancellation sent by the party proposing 
cancellation by registered mail, postage prepaid, with a return receipt of the addressee requested, shall be a sufficient 
notice..." 


Section 34B. CONTRACTS FOR PUBLIC WORKS; WAGES FOR RESERVE POLICE OFFICER. 


"Every contract for the construction, alteration, maintenance, repair or demolition of, or addition to, any public works 
for the commonwealth or any political subdivision thereof shall contain stipulations requiring that the contractor shall 
pay to any reserve police officer employed by him in any city or town the prevailing rate of wage paid to regular police 
officers in such city or town." 


Whenever general bids are invited for a contract subject to Section 44A, the following provision applies: 


Section 44E. FILING OF BIDS; FORMS; MODULAR BUILDINGS. Second paragraph of subdivision (2), 
clause E. 


“The undersigned hereby certifies that he is able to furnish labor that can work in harmony with all other elements of 
labor employed or to be employed on the work; that all employees to be employed at the worksite will have 
successfully completed a course in construction safety and health approved by the United States Occupational Safety 
and Health Administration that is at least 10 hours in duration at the time the employee begins work and who shall 
furnish documentation of successful completion of said course with the first certified payroll report for each employee; 
and that he will comply fully with all laws and regulations applicable to awards made subject to section 44A.” 


For projects estimated to cost more than $25,000, the following provision applies to sub-bidders: 


Section 44F. PLANS AND SPECIFICATIONS; SUB-BIDS; FORM; CONTENTS. First paragraph of clause I 
of subdivision (2) of section 44F. 


“The undersigned hereby certifies that he is able to furnish labor that can work in harmony with all other elements of 
labor employed or to be employed on the work; that all employees to be employed at the worksite will have 
successfully completed a course in construction safety and health approved by the United States Occupational Safety 
and Health Administration that is at least 10 hours in duration at the time the employee begins work and who shall 
furnish documentation of successful completion of said course with the first certified payroll report for each employee; 
and that he will comply fully with all laws and regulations applicable to awards of subcontracts subject to section 
44F.” 


Section 44G. ALLOWANCES; ALTERNATES; WEATHER PROTECTION DEVICES. 


“(A) “Allowance” as used herein means a sum of money covering one or more items of labor or labor and materials 
which is designated in bid documents and which general bidders are required to use in computing their bids. The use 
of such allowances shall be prohibited in the award of any contract subject to the provisions of section forty-four A. 
Whenever the designer is unable to supply specifications for any item prior to the solicitation of bids, such item shall 
not be included in any contract subject to the provisions of section forty-four A. The awarding authority shall solicit 
bids for every such item separately pursuant to the provisions of section forty-four A after specifications for that item 
are prepared. 


(B) Every alternate contained in the form for general bids shall be listed in a numerical sequence in order of priority. 
When the awarding authority decides to consider alternates in determining the lowest eligible and responsible bidder, 
the awarding authority shall consider the alternates in descending numerical sequence, such that no single alternate 
shall be considered unless every alternate preceding it on the list has been added to or subtracted from the base bid 
price. 
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(C) The use of options other than alternates in bid documents or bid forms subject to section forty-four A shall be 
prohibited under all circumstances. 


(D) Every contract subject to section forty-four A shall include specifications for the installation of weather protection 
and shall require that the contractor shall install the same and that he shall furnish adequate heat in the area so protected 
during the months of November through March. Standards for such specifications shall be established by the 
commissioner or his designee.” 


Section 44J. INVITATIONS TO BID; NOTICE; CONTENTS; VIOLATIONS; PENALTY. 


"(1) No public agency or authority of the commonwealth or any political subdivision thereof shall award any contract 
for which competitive bids are required pursuant to section forty-four A of this chapter or section thirty-nine M of 
chapter thirty, or for which competitive proposals are required pursuant to subsection (4) of section forty-four E of 
this chapter or section eleven C of chapter twenty-five A, unless a notice inviting bids or proposals therefor shall have 
been posted no less than one week prior to the time specified in such notice for the receipt of said bids or proposals in 
a conspicuous place in or near the offices of the awarding authority, and shall have remained posted until the time so 
specified, and unless such notice shall also have been published at least once not less than two weeks prior to the time 
so specified in the central register published by the secretary of state pursuant to section twenty A of chapter nine and 
in a newspaper of general circulation in the locality of the proposed project, and on the COMMBUYS system 
administered by the operational services division. Said notice shall also be published at such other times and in such 
other newspapers or trade periodicals as the commissioner of capital asset management and maintenance may require, 
having regard to the locality of the work involved. 


(2) Said notice shall specify the time and place where plans and specifications of the proposed work may be had; the 
time and place of submission of general bids; and the time and place for opening of the general bids. For contracts 
subject to the provisions of section forty-four A to H, inclusive, of this chapter, said notice shall also specify the time 
and place for submission of filed sub-bids, where required pursuant to section forty-four F; and the time and place for 
opening of said filed sub-bids. 


Said notice shall also provide sufficient facts concerning the nature and scope of such project, the type and elements 
of construction, and such other information as will assist applicants in deciding to bid on such contract. 


(3) No contract or preliminary plans and specifications shall be split or divided for the purpose of evading the 
provisions of this section. 


(4) General bids and filed sub-bids for any contract subject to this section shall be in writing and shall be opened in 
public at the time and place specified in the posted or published notice, and after being so opened shall be open to 
public inspection. 


(5) The provisions of this section shall not apply to any transaction between the commonwealth and any public service 
corporation. 


(6) The provisions of this section may be waived in cases of extreme emergency involving the health and safety of the 
people and their property, upon the written approval of said commissioner. The written approval shall contain a 
description of the circumstances and the reasons for the commissioner's determination. 


(7) Whoever violates any provision of this section shall be punished by a fine of not more than ten thousand dollars 
or by imprisonment in the state prison for not more than three years or in a jail or house of correction for not more 
than two and one-half years, or by both said fine and imprisonment; and in the event of final conviction, said person 
shall be incapable of holding any office of honor, trust or profit under the commonwealth or under any county, district 
of municipal agency. 


Each and every person who shall cause or conspire to cause any contract or preliminary plans and specifications to be 
split or divided for the purpose of evading the provisions of this section shall forfeit and pay to the commonwealth, a 
political subdivision thereof or other awarding authority subject to this section, the sum of not more than five thousand 
dollars and, in addition, such person or persons shall pay, apportioned among them, double the amount of damages 
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which the commonwealth or political subdivision thereof or other awarding authority may have sustained by reason 
of the doing of such act, together with the costs of the action. 


(8) If an awarding authority rejects all general bids or does not receive any general bids, and advertises for a second 
opening of general bids with the original filed sub-bids as set forth in subsection (1) of section forty-four E the notice 
for receipt of such general bids may be published in the central register and elsewhere as required not less than one 
week prior to the time specified for such second opening of general bids. 


(9) No request for proposals or invitation for bids issued under sections 38A % to 380, inclusive, of chapter 7, section 
11C of chapter 25A, section 39M of chapter 30, this section and sections 44A to 44H, inclusive, shall be advertised if 
the awarding authority’s cost estimate is greater than | year old.” 


Attention is directed to the following sections of Chapter 30 of the General Laws of Massachusetts as amended 
to date. 


Section 38A. PRICE ADJUSTMENT CLAUSE IN CONTRACTS FOR ROAD, BRIDGE, WATER AND 
SEWER PROJECTS AWARDED UNDER SEC. 39M 


“Contracts for road and bridge projects awarded as a result of a proposal or invitation for bids under section 39M shall 
include a price adjustment clause for each of the following materials: fuel, both diesel and gasoline; asphalt; concrete; 
and steel. Contracts for water and sewer projects awarded as a result of a proposal or invitation for bids under said 
section 39M shall include a price adjustment clause for fuel, both diesel and gasoline; liquid asphalt; and portland 
cement contained in cast-in-place concrete. A base price for each material shall be set by the awarding authority or 
agency and shall be included in the bid documents at the time the project is advertised. The awarding authority or 
agency shall also identify in the bid documents the price index to be used for each material. The price adjustment 
clause shall provide for a contract adjustment to be made on a monthly basis when the monthly cost change exceeds 
plus or minus 5 per cent.” 


Section  39F. CONSTRUCTION CONTRACTS; ASSIGNMENT AND SUBROGATION; 
SUBCONTRACTOR DEFINED; ENFORCEMENT OF CLAIM FOR DIRECT PAYMENT; DEPOSIT; 
REDUCTION OF DISPUTED AMOUNTS. 


"(1) Every contract awarded pursuant to sections forty-four A to L inclusive, of chapter one hundred and forty-nine 
shall contain the following subparagraphs (a) through (i) and every contract awarded pursuant to section thirty-nine 
M of chapter thirty shall contain the following subparagraphs (a) through (h) and in each case those subparagraphs 
shall be binding between the general contractor and each subcontractor. 


(a) Forthwith after the general contractor receives payment on account of a periodic estimate, the general 
contractor shall pay to each subcontractor the amount paid for the labor performed and the materials furnished by that 
subcontractor, less any amount specified in any court proceedings barring such payment and also less any amount 
claimed due from the subcontractor by the general contractor. 


(b) Not later than the sixty-fifth day after each subcontractor substantially completes his work in accordance with 
the plans and specifications, the entire balance due under the subcontract less amounts retained by the awarding 
authority as the estimated cost of completing the incomplete and unsatisfactory items of work, shall be due the 
subcontractor; and the awarding authority shall pay that amount to the general contractor. The general contractor shall 
forthwith pay to the subcontractor the full amount received from the awarding authority less any amount specified in 
any court proceedings barring such payment and also less any amount claimed due from the subcontractor by the 
general contractor. 


(c) Each payment made by the awarding authority to the general contractor pursuant to subparagraphs (a) and 
(b) of this paragraph for the labor performed and the materials furnished by a subcontractor shall be made to the 
general contractor for the account of that subcontractor; and the awarding authority shall take reasonable steps to 
compel the general contractor to make each such payment to each such subcontractor. If the awarding authority has 
received a demand for direct payment from a subcontractor for any amount which has already been included in a 
payment to the general contractor or which is to be included in a payment to the general contractor for payment to the 
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subcontractor as provided in subparagraphs (a) and (b), the awarding authority shall act upon the demand as provided 
in this section. 


(d) If, within seventy days after the subcontractor has substantially completed the subcontract work, the 
subcontractor has not received from the general contractor the balance due under the subcontract including any amount 
due for extra labor and materials furnished to the general contractor, less any amount retained by the awarding 
authority as the estimated cost of completing the incomplete and unsatisfactory items of work, the subcontractor may 
demand direct payment of that balance from the awarding authority. The demand shall be by a sworn statement 
delivered to or sent by certified mail to the awarding authority, and a copy shall be delivered to or sent by certified 
mail to the general contractor at the same time. The demand shall contain a detailed breakdown of the balance due 
under the subcontract and also a statement of the status of completion of the subcontract work. Any demand made 
after substantial completion of the subcontract work shall be valid even if delivered or mailed prior to the seventieth 
day after the subcontractor has substantially completed the subcontract work. Within ten days after the subcontractor 
has delivered or so mailed the demand to the awarding authority and delivered or so mailed a copy to the general 
contractor, the general contractor may reply to the demand. The reply shall be by a sworn statement delivered to or 
sent by certified mail to the awarding authority and a copy shall be delivered to or sent by certified mail to the 
subcontractor at the same time. The reply shall contain a detailed breakdown of the balance due under the subcontract 
including any amount due for extra labor and materials furnished to the general contractor and of the amount due for 
each claim made by the general contractor against the subcontractor. 


(e) Within fifteen days after receipt of the demand by the awarding authority, but in no event prior to the 
seventieth day after substantial completion of the subcontract work, the awarding authority shall make direct payment 
to the subcontractor of the balance due under the subcontract including any amount due for extra labor and materials 
furnished to the general contractor, less any amount (i) retained by the awarding authority as the estimated cost of 
completing the incomplete or unsatisfactory items of work, (ii) specified in any court proceedings barring such 
payment, or (iii) disputed by the general contractor in the sworn reply; provided, that the awarding authority shall not 
deduct from a direct payment any amount as provided in part (iii) if the reply is not sworn to, or for which the sworn 
reply does not contain the detailed breakdown required by subparagraph (d). The awarding authority shall make 
further direct payments to the subcontractor forthwith after the removal of the basis for deductions from direct 
payments made as provided in parts (i) and (ii) of this subparagraph. 


(f) The awarding authority shall forthwith deposit the amount deducted from a direct payment as provided in 
part (iii) of subparagraph (e) in an interest-bearing joint account in the names of the general contractor and the 
subcontractor in a bank in Massachusetts selected by the awarding authority or agreed upon by the general contractor 
and the subcontractor and shall notify the general contractor and the subcontractor of the date of the deposit and the 
bank receiving the deposit. The bank shall pay the amount in the account, including accrued interest, as provided in 
an agreement between the general contractor and the subcontractor or as determined by decree of a court of competent 
jurisdiction. 


(g) All direct payments and all deductions from demands for direct payments deposited in an interest-bearing 
account or accounts in a bank pursuant to subparagraph (f) shall be made out of amounts payable to the general 
contractor at the time of receipt of a demand for direct payment from a subcontractor and out of amounts which later 
become payable to the general contractor and in the order of receipt of such demands from subcontractors. All direct 
payments shall discharge the obligation of the awarding authority to the general contractor to the extent of such 
payment. 


(h) The awarding authority shall deduct from payments to a general contractor amounts which, together with the 

deposits in interest-bearing accounts pursuant to subparagraph (f), are sufficient to satisfy all unpaid balances of 
demands for direct payment received from subcontractors. All such amounts shall be earmarked for such direct 
payments, and the subcontractors shall have a right in such deductions prior to any claims against such amounts by 
creditors of the general contractor. 


(i) If the subcontractor does not receive payment as provided in subparagraph (a) or if the general contractor 
does not submit a periodic estimate for the value of the labor or materials performed or furnished by the subcontractor 
and the subcontractor does not receive payment for same when due less the deductions provided for in subparagraph 
(a), the subcontractor may demand direct payment by following the procedure in subparagraph (d) and the general 
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contractor may file a sworn reply as provided in that same subparagraph. A demand made after the first day of the 
month following that for which the subcontractor performed or furnished the labor and materials for which the 
subcontractor seeks payment shall be valid even if delivered or mailed prior to the time payment was due on a periodic 
estimate from the general contractor. Thereafter the awarding authority shall proceed as provided in subparagraph 


(e), (f), (g), and (h). 


(2) Any assignment by a subcontractor of the rights under this section to a surety company furnishing a bond 
under the provisions of section twenty-nine of chapter one hundred forty-nine shall be invalid. The assignment and 
subrogation rights of the surety to amounts included in a demand for direct payment which are in the possession of 
the awarding authority or which are on deposit pursuant to subparagraph (f) of paragraph (1) shall be subordinate to 
the rights of all subcontractors who are entitled to be paid under this section and who have not been paid in full. 


(3) "Subcontractor" as used in this section (i) for contracts awarded as provided in sections forty-four A to 
forty-four H, inclusive, of chapter one hundred forty-nine shall mean a person who files a sub-bid and receives a 
subcontract as a result of that filed sub-bid or who is approved by the awarding authority in writing as a person 
performing labor or both performing labor and furnishing materials pursuant to a contract with the general contractor, 
(ii) for contracts awarded as provided in paragraph (a) of section thirty-nine M of chapter thirty shall mean a person 
approved by the awarding authority in writing as a person performing labor or both performing labor and furnishing 
materials pursuant to a contract with the general contractor, and (iii) for contracts with the commonwealth not awarded 
as provided in forty-four A to forty-four H, inclusive, of chapter one hundred forty-nine shall also mean a person 
contracting with the general contractor to supply materials used or employed in a public works project for a price in 
excess of five thousand dollars. 


(4) A general contractor or a subcontractor shall enforce a claim to any portion of the amount of a demand for 
direct payment deposited as provided in subparagraph (f) of paragraph | by a petition in equity in the superior court 
against the other and the bank shall not be a necessary party. A subcontractor shall enforce a claim for direct payment 
or a right to require a deposit as provided in subparagraph (f) of paragraph | by a petition in equity in the superior 
court against the awarding authority and the general contractor shall not be a necessary party. Upon motion of any 
party the court shall advance for speedy trial any petition filed as provided in this paragraph. Sections fifty-nine and 
fifty-nine B of chapter two hundred thirty-one shall apply to such petitions. The court shall enter an interlocutory 
decree upon which execution shall issue for any part of a claim found due pursuant to sections fifty-nine and fifty-nine 
B and, upon motion of any party, shall advance for speedy trial the petition to collect the remainder of the claim. Any 
party aggrieved by such interlocutory decree shall have the right to appeal therefrom as from a final decree. The court 
shall not consolidate for trial the petition of any subcontractor with the petition of one or more subcontractors or the 
same general contract unless the court finds that a substantial portion of the evidence of the same events during the 
course of construction (other than the fact that the claims sought to be consolidated arise under the same general 
contract) is applicable to the petitions sought to be consolidated and that such consolidation will prevent unnecessary 
duplication of evidence. A decree in any such proceeding shall not include interest on the disputed amount deposited 
in excess of the interest earned for the period of any such deposit. No person except a subcontractor filing a demand 
for direct payment for which no funds due the general contractor are available for direct payment shall have a right to 
file a petition in court of equity against the awarding authority claiming a demand for direct payment is premature and 
such subcontractor must file the petition before the awarding authority has made a direct payment to the subcontractor 
and has made a deposit of the disputed portion as provided in part (iii) of subparagraph (e) and in subparagraph (f) of 
paragraph (1). 


(5) In any petition to collect any claim for which a subcontractor has filed a demand for direct payment the court 
shall, upon motion of the general contractor, reduce by the amount of any deposit of a disputed amount by the awarding 
authority as provided in part (11) of subparagraph (e) and in subparagraph (f) of paragraph (1) any amount held under 
a trustee writ or pursuant to a restraining order or injunction.” 


Section 39G. COMPLETION OF PUBLIC WORKS; SEMI-FINAL AND FINAL ESTIMATES; 
PAYMENTS; EXTRA WORK; DISPUTED ITEMS. 


"Upon substantial completion of the work required by a contract with the commonwealth, or any agency or political 


subdivision thereof, for the construction, reconstruction, alteration, remodeling, repair or improvement of public ways, 
including bridges and other highway structures, sewers and water mains, airports and other public works, the 
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contractor shall present in writing to the awarding authority its certification that the work has been substantially 
completed. Within twenty-one days thereafter, the awarding authority shall present to the contractor either a written 
declaration that the work has been substantially completed or an itemized list of incomplete or unsatisfactory work 
items required by the contract sufficient to demonstrate that the work has not been substantially completed. The 
awarding authority may include with such list a notice setting forth a reasonable time, which shall not in any event be 
prior to the contract completion date, within which the contractor must achieve substantial completion of the work. 
In the event that the awarding authority fails to respond, by presentation of a written declaration or itemized list as 
aforesaid, to the contractor's certification within the twenty-one-day period, the contractor's certification shall take 
effect as the awarding authority's declaration that the work has been substantially completed. 


Within sixty-five days after the effective date of a declaration of substantial completion, the awarding authority shall 
prepare and forthwith send to the contractor for acceptance a substantial completion estimate for the quantity and price 
of the work done and all but one percent retainage, if held by the awarding authority, on that work, including the 
quantity, price and all but one percent retainage, if held by the awarding authority, for the undisputed part of each 
work item and extra work item in dispute but excluding the disputed part thereof, less the estimated cost of completing 
all incomplete and unsatisfactory work items and less the total periodic payments made to date for the work. The 
awarding authority also shall deduct from the substantial completion estimate an amount equal to the sum of all 
demands for direct payment filed by subcontractors and not yet paid to subcontractors or deposited in joint accounts 
pursuant to section thirty-nine F, but no contract subject to said section thirty-nine F shall contain any other provision 
authorizing the awarding authority to deduct any amount by virtue of claims asserted against the contract by 
subcontractors, material suppliers or others. 


If the awarding authority fails to prepare and send to the contractor any substantial completion estimate required by 
this section on or before the date herein above set forth, the awarding authority shall pay to the contractor interest on 
the amount which would have been due to the contractor pursuant to such substantial completion estimate at the rate 
of three percentage points above the rediscount rate then charged by the Federal Reserve Bank of Boston from such 
date to the date on which the awarding authority sends that substantial completion estimate to the contractor for 
acceptance or to the date of payment therefor, whichever occurs first. The awarding authority shall include the amount 
of such interest in the substantial completion estimate. 


Within fifteen days after the effective date of the declaration of substantial completion, the awarding authority shall 
send to the contractor by certified mail, return receipt requested, a complete list of all incomplete or unsatisfactory 
work items, and, unless delayed by causes beyond his control, the contractor shall complete all such work items within 
forty-five-days after the receipt of such list or before the then contract completion date, whichever is later. If the 
contractor fails to complete such work within such time, the awarding authority may, subsequent to seven days' written 
notice to the contractor by certified mail, return receipt requested, terminate the contract and complete the incomplete 
or unsatisfactory work items and charge the cost of same to the contractor. 


Within thirty days after receipt by the awarding authority of a notice from the contractor stating that all of the work 
required by the contract has been completed, the awarding authority shall prepare and forthwith send to the contractor 
for acceptance a final estimate for the quantity and price of the work done and all retainage, if held by the awarding 
authority, on that work less all payments made to date, unless the awarding authority's inspection shows that work 
items required by the contract remain incomplete or unsatisfactory, or that documentation required by the contract has 
not been completed. If the awarding authority fails to prepare and send to the contractor the final estimate within 
thirty days after receipt of notice of completion, the awarding authority shall pay to the contractor interest on the 
amount which would have been due to the contractor pursuant to such final estimate at the rate hereinabove provided 
from the thirtieth day after such completion until the date on which the awarding authority sends the final estimate to 
the contractor for acceptance or the date of payment therefor, whichever occurs first, provided that the awarding 
authority's inspection shows that no work items required by the contract remain incomplete or unsatisfactory. Interest 
shall not be paid hereunder on amounts for which interest is required to be paid in connection with the substantial 
completion estimate as hereinabove provided. The awarding authority shall include the amount of the interest required 
to be paid hereunder in the final estimate. 


The awarding authority shall pay the amount due pursuant to any substantial completion or final estimate within 


thirty-five days after receipt of written acceptance for such estimate from the contractor and shall pay interest on the 
amount due pursuant to such estimate at the rate hereinabove provided from that thirty-fifth day to the date of payment. 
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Within 15 days, 30 days in the case of the commonwealth, after receipt from the contractor, at the place designated 
by the awarding authority, if such place is so designated, of a periodic estimate requesting payment of the amount due 
for the preceding periodic estimate period, the awarding authority shall make a periodic payment to the contractor for 
the work performed during the preceding periodic estimate period and for the materials not incorporated in the work 
but delivered and suitably stored at the site, or at some location agreed upon in writing, to which the contractor has 
title or to which a subcontractor has title and has authorized the contractor to transfer title to the awarding authority, 
upon certification by the contractor that he is the lawful owner and that the materials are free from all encumbrances. 
The awarding authority shall include with each such payment interest on the amount due pursuant to such periodic 
estimate at the rate herein above provided from the due date. In the case of periodic payments, the contracting authority 
may deduct from its payment a retention based on its estimate of the fair value of its claims against the contractor, a 
retention for direct payments to subcontractors based on demands for same in accordance with the provisions of section 
thirty-nine F, and a retention to secure satisfactory performance of the contractual work not exceeding five per cent of 
the approved amount of any periodic payment, and the same right to retention shall apply to bonded subcontractors 
entitled to direct payment under section thirty-nine F of chapter thirty; provided, that a five per cent value of all items 
that are planted in the ground shall be deducted from the periodic payments until final acceptance. 


No periodic, substantial completion or final estimate or acceptance or payment thereof shall bar a contractor from 
reserving all rights to dispute the quantity and amount of, or the failure of the awarding authority to approve a quantity 
and amount of, all or part of any work item or extra work item. 


Substantial completion, for the purposes of this section, shall mean either that the work required by the contract has 
been completed except for work having a contract price of less than one percent of the then adjusted total contract 
price, or substantially all of the work has been completed and opened to public use except for minor incomplete or 
unsatisfactory work items that do not materially impair the usefulness of the work required by the contract." 


Section 391, DEVIATIONS FROM PLANS AND SPECIFICATIONS. 


"Every contractor having a contract for the construction, alteration, maintenance, repair or demolition of, or addition 
to, any public building or public works for the commonwealth, or of any political subdivision thereof, shall perform 
all the work required by such contract in conformity with the plans and specifications contained therein. No wilful 
and substantial deviation from said plans and specifications shall be made unless authorized in writing by the awarding 
authority or by the engineer or architect in charge of the work who is duly authorized by the awarding authority to 
approve such deviations. In order to avoid delays in the prosecution of the work required by such contract such 
deviation from the plans or specifications may be authorized by a written order of the awarding authority or such 
engineer or architect so authorized to approve such deviation. Within thirty days thereafter, such written order shall 
be confirmed by a certificate of the awarding authority stating: (1) if such deviation involves any substitution or 
elimination of materials, fixtures or equipment, the reasons why such materials, fixtures or equipment were included 
in the first instance and the reasons for substitution or elimination, and, if the deviation is of any other nature, the 
reasons for such deviation, giving justification therefor; (2) that the specified deviation does not materially injure the 
project as a whole; (3) that either the work substituted for the work specified is of the same cost and quality, or that 
an equitable adjustment has been agreed upon between the contracting agency and the contractor and the amount in 
dollars of said adjustment; and (4) that the deviation is in the best interest of the contracting authority. 


Such certificate shall be signed under the penalties of perjury and shall be a permanent part of the file record of the 
work contracted for. 


Whoever violates any provision of this section wilfully and with intent to defraud shall be punished by a fine of not 
more than five thousand dollars or by imprisonment for not more than six months, or both.” 


Section 39J. PUBLIC CONSTRUCTION CONTRACTS; EFFECT OF DECISIONS OF CONTRACTING 
BODY OR ADMINISTRATIVE BOARD. 


“Notwithstanding any contrary provision of any contract for the construction, reconstruction, alteration, remodeling, 
repair or demolition of any public building or public works by the commonwealth, or by any county, city, town, 
district, board, commission or other public body, when the amount of the contract is more than five thousand dollars 
in the case of the commonwealth and more than two thousand dollars in the case of any county, city, town, district, 
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board, commission or other public body, a decision, by the contracting body or by any administrative board, official 
or agency, or by any architect or engineer, on a dispute, whether of fact or of law, arising under said contract shall not 
be final or conclusive if such decision is made in bad faith, fraudulently, capriciously, or arbitrarily is unsupported by 
substantial evidence, or is based upon error of law.” 


Section 39K. PUBLIC BUILDING CONSTRUCTION CONTRACTS; PAYMENTS. 


"Every contract for the construction, reconstruction, alteration, remodeling, repair or demolition of any public building 
by the commonwealth, or by any county, city, town, district, board, commission or other public body, when the amount 
is more than five thousand dollars in the case of the commonwealth and more than two thousand dollars in the case of 
any county, city, town, district, board, commission or other public body, shall contain the following paragraph: Within 
fifteen days (30 days in the case of the commonwealth, including local housing authorities) after receipt from the 
contractor, at the place designated by the awarding authority if such a place is so designated, of a periodic estimate 
requesting payment of the amount due for the preceding month, the awarding authority will make a periodic payment 
to the contractor for the work performed during the preceding month and for the materials not incorporated in the 
work but delivered and suitably stored at the site (or at some location agreed upon in writing) to which the contractor 
has title or to which a subcontractor has title and has authorized the contractor to transfer title to the awarding authority, 
upon certification by the contractor that he is the lawful owner and that the materials are free from all encumbrances, 
but less (1) a retention based on its estimate of the fair value of its claims against the contractor and less (2) a retention 
for direct payments to subcontractors based on demands for same in accordance with the provisions of section 
thirty-nine F, and less (3) a retention not exceeding five percent of the approved amount of the periodic payment. 
After the receipt of a periodic estimate requesting final payment and within sixty-five-days after (a) the contractor 
fully completes the work or substantially completes the work so that the value of the work remaining to be done is, in 
the estimate of the awarding authority, less than one percent of the original contract price, or (b) the contractor 
substantially completes the work and the awarding authority takes possession for occupancy, whichever occurs first, 
the awarding authority shall pay the contractor the entire balance due on the contract less (1) a retention based on its 
estimate of the fair value of its claims against the contractor and of the cost of completing the incomplete and 
unsatisfactory items of work and less (2) a retention for direct payments to subcontractors based on demands for same 
in accordance with the provisions of section thirty-nine F, or based on the record of payments by the contractor to the 
subcontractors under this contract if such record of payment indicates that the contractor has not paid subcontractors 
as provided in section thirty-nine F. If the awarding authority fails to make payment as herein provided, there shall 
be added to each such payment daily interest at the rate of three percentage points above the rediscount rate then 
charged by the Federal Reserve Bank of Boston commencing on the first day after said payment is due and continuing 
until the payment is delivered or mailed to the contractor; provided, that no interest shall be due, in any event, on the 
amount due on a periodic estimate for final payment until fifteen days (twenty-four days in the case of the 
commonwealth) after receipt of such a periodic estimate from the contractor, at the place designated by the awarding 
authority if such a place is so designated. The contractor agrees to pay to each subcontractor a portion of any such 
interest paid in accordance with the amount due each subcontractor. 


The awarding authority may make changes in any periodic estimate submitted by the contractor and the payment due 
on said periodic estimate shall be computed in accordance with the changes so made, but such changes or any 
requirement for a corrected periodic estimate shall not affect the due date for the periodic payment or the date for the 
commencement of interest charges on the amount of the periodic payment computed in accordance with the changes 
made, as provided herein; provided, that the awarding authority may, within seven days after receipt, return to the 
contractor for correction, any periodic estimate which is not in the required form or which contains computations not 
arithmetically correct and, in that event, the date of receipt of such periodic estimate shall be the date of receipt of the 
corrected periodic estimate in proper form and with arithmetically correct computations. The date of receipt of a 
periodic estimate received on a Saturday shall be the first working day thereafter. The provisions of section thirty-nine 
G shall not apply to any contract for the construction, reconstruction, alteration, remodeling, repair or demolition of 
any public building to which this section applies. 


All periodic estimates shall be submitted to the awarding authority, or to its designee as set forth in writing to the 
contractor, and the date of receipt by the awarding authority or its designee shall be marked on the estimate. All 
periodic estimates shall contain a separate item for each filed subtrade and each sub-subtrade listed in sub-bid form as 
required by specifications and a column listing the amount paid to each subcontractor and sub-subcontractor as of the 
date the periodic estimate is filed. The person making payment for the awarding authority shall add the daily interest 
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provided for herein to each payment for each day beyond the due date based on the date of receipt marked on the 
estimate. 


A certificate of the architect to the effect that the contractor has fully or substantially completed the work shall, subject 
to the provisions of section thirty-nine J, be conclusive for the purposes of this section. 


Notwithstanding the provisions of this section, at any time after the value of the work remaining to be done is, in the 
estimation of the awarding authority, less than | per cent of the adjusted contract price, or the awarding authority has 
determined that the contractor has substantially completed the work and the awarding authority has taken possession 
for occupancy, the awarding authority may send to the general contractor by certified mail, return receipt requested, a 
complete and final list of all incomplete and unsatisfactory work items, including, for each item on the list, a good 
faith estimate of the fair and reasonable cost of completing such item. The general contractor shall then complete all 
such work items within 30 days of receipt of such list or before the contract completion date, whichever is later. If 
the general contractor fails to complete all incomplete and unsatisfactory work items within 45 days after receipt of 
such items furnished by the awarding authority or before the contract completion date, whichever is later, subsequent 
to an additional 14 days’ written notice to the general contractor by certified mail, return receipt requested, the 
awarding authority may terminate the contract and complete the incomplete and unsatisfactory work items and charge 
the cost of same to the general contractor and such termination shall be without prejudice to any other rights or 
remedies the awarding authority may have under the contract. The awarding authority shall note any such termination 
in the evaluation form to be filed by the awarding authority pursuant to the provisions of section 44D of chapter 149.” 


Section 39L. PUBLIC CONSTRUCTION WORK BY FOREIGN CORPORATIONS; RESTRICTIONS AND 
REPORTS. 


“The commonwealth and every county, city, town, district, board, commission or other public body which, as the 
awarding authority, requests proposals, bids or sub-bids for any work in the construction, reconstruction, alteration, 
remodeling, repair or demolition of any public building or other public works (1) shall not enter into a contract for the 
work with, and shall not approve as a subcontractor furnishing labor and materials for a part of the work, a foreign 
corporation which has not filed with such awarding authority a certificate of the state secretary stating that the 
corporation has complied with requirements of section 15.03 of subdivision A of Part 15 of chapter 156D and the date 
of compliance, and further has filed all annual reports required by section 16.22 of subdivision B of Part 16 of said 
chapter 156D, and (2) shall report to the state secretary and to the department of corporations and taxation any foreign 
corporation performing work under such contract or subcontract, and any person, other than a corporation, performing 
work under such contract or subcontract, and residing or having a principal place of business outside the 
commonwealth.” 


Section 39M. CONTRACTS FOR CONSTRUCTION AND MATERIALS; MANNER OF AWARDING. 


"(b) Specifications for such contracts, and specifications for contracts awarded pursuant to the provisions of said 
sections forty-four A to forty-four L of said chapter one hundred and forty-nine, shall be written to provide for full 
competition for each item of material to be furnished under the contract; except, however, that said specifications may 
be otherwise written for sound reasons in the public interest stated in writing in the public records of the awarding 
authority or promptly given in writing by the awarding authority to anyone making a written request therefor, in either 
instance such writing to be prepared after reasonable investigation. Every such contract shall provide that an item 
equal to that named or described in the said specifications may be furnished; and an item shall be considered equal to 
the item so named or described if, in the opinion of the awarding authority: (1) it is at least equal in quality, durability, 
appearance, strength and design, (2) it will perform at least equally the function imposed by the general design for the 
public work being contracted for or the material being purchased, and (3) it conforms substantially, even with 
deviations, to the detailed requirements for the item in the said specifications. For each item of material the 
specifications shall provide for either a minimum of three named brands of material or a description of material which 
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can be met by a minimum of three manufacturers or producers, and for the equal of any one of said named or described 
materials." 


For projects estimated to cost more than $10,000, the following provision, section 39M subsection c, applies: 


“(c) The term "lowest responsible and eligible bidder" shall mean the bidder: (1) whose bid is the lowest of those 
bidders possessing the skill, ability and integrity necessary for the faithful performance of the work; (2) who shall 
certify, that he is able to furnish labor that can work in harmony with all other elements of labor employed or to be 
employed in the work; (3) who shall certify that all employees to be employed at the worksite will have successfully 
completed a course in construction safety and health approved by the United States Occupational Safety and Health 
Administration that is at least 10 hours in duration at the time the employee begins work and who shall furnish 
documentation of successful completion of said course with the first certified payroll report for each employee; (4) 
who, where the provisions of section 8B of chapter 29 apply, shall have been determined to be qualified thereunder; 
and (5) who obtains within 10 days of the notification of contract award the security by bond required under section 
29 of chapter 149; provided that for the purposes of this section the term "security by bond" shall mean the bond of a 
surety company qualified to do business under the laws of the commonwealth and satisfactory to the awarding 
authority; provided further, that if there is more than | surety company, the surety companies shall be jointly and 
severally liable.” 


Section 39N. CONSTRUCTION CONTRACTS; EQUITABLE ADJUSTMENT IN CONTRACT PRICE FOR 
DIFFERING SUBSURFACE OR LATENT PHYSICAL CONDITIONS. 


"Every contract subject to section forty-four A of chapter one hundred and forty-nine or subject to section thirty-nine 
M of chapter thirty shall contain the following paragraph in its entirety and an awarding authority may adopt 
reasonable rules or regulations in conformity with that paragraph concerning the filing, investigation and settlement 
of such claims: 


If, during the progress of the work, the contractor or the awarding authority discovers that the actual subsurface or 
latent physical conditions encountered at the site differ substantially or materially from those shown on the plans or 
indicated in the contract documents either the contractor or the contracting authority may request an equitable 
adjustment in the contract price of the contract applying to work affected by the differing site conditions. A request 
for such an adjustment shall be in writing and shall be delivered by the party making such claim to the other party as 
soon as possible after such conditions are discovered. Upon receipt of such a claim from a contractor, or upon its own 
initiative, the contracting authority shall make an investigation of such physical conditions, and, if they differ 
substantially or materially from those shown on the plans or indicated in the contract documents or from those 
ordinarily encountered and generally recognized as inherent in work of the character provided for in the plans and 
contract documents and are of such a nature as to cause an increase or decrease in the cost of performance of the work 
or a change in the construction methods required for the performance of the work which results in an increase or 
decrease in the cost of the work, the contracting authority shall make an equitable adjustment in the contract price and 
the contract shall be modified in writing accordingly." 


Section 390. CONTRACTS FOR CONSTRUCTION AND MATERIALS; SUSPENSION, DELAY OR 
INTERRUPTION DUE TO ORDER OF AWARDING AUTHORITY; ADJUSTMENT IN CONTRACT 
PRICE; WRITTEN CLAIM. 


"Every contract subject to the provisions of section thirty-nine M of this chapter or subject to section forty-four A of 
chapter one hundred forty-nine shall contain the following provisions (a) and (b) in their entirety and, in the event a 
suspension, delay, interruption or failure to act of the awarding authority increases the cost of performance to any 
subcontractor, that subcontractor shall have the same rights against the general contractor for payment for an increase 
in the cost of his performance as provisions (a) and (b) give the general contractor against the awarding authority, but 
nothing in provisions (a) and (b) shall in any way change, modify or alter any other rights which the general contractor 
or the subcontractor may have against each other. 


(a) The awarding authority may order the general contractor in writing to suspend, delay, or interrupt all or any part 


of the work for such period of time as it may determine to be appropriate for the convenience of the awarding authority; 
provided however, that if there is a suspension, delay or interruption for fifteen days or more or due to a failure of the 
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awarding authority to act within the time specified in this contract, the awarding authority shall make an adjustment 
in the contract price for any increase in the cost of performance of this contract but shall not include any profit to the 
general contractor on such increase; and provided further, that the awarding authority shall not make any adjustment 
in the contract price under this provision for any suspension, delay, interruption or failure to act to the extent that such 
is due to any cause for which this contract provides for an equitable adjustment of the contract price under any other 
contract provisions. 


(b) The general contractor must submit the amount of a claim under provision (a) to the awarding authority in writing 
as soon as practicable after the end of the suspension, delay, interruption or failure to act and, in any event, not later 
than the date of final payment under this contract and, except for costs due to a suspension order, the awarding 
authority shall not approve any costs in the claim incurred more than twenty days before the general contractor notified 
the awarding authority in writing of the act or failure to act involved in the claim.” 


Section 39P. CONTRACTS FOR CONSTRUCTION AND MATERIALS; AWARDING AUTHORITY’S 
DECISIONS ON INTERPRETATION OF SPECIFICATIONS, ETC.; TIME LIMIT; NOTICE. 


"Every contract subject to section thirty-nine M of this chapter or section forty-four A of chapter one hundred 
forty-nine which requires the awarding authority, any official, its architect or engineer to make a decision on 
interpretation of the specifications, approval of equipment, material or any other approval, or progress of the work, 
shall require that the decision be made promptly and, in any event, no later than thirty days after the written submission 
for decision; but if such decision requires extended investigation and study, the awarding authority, the official, 
architect or engineer shall, within thirty days after the receipt of the submission, give the party making the submission 
written notice of the reasons why the decision cannot be made within the thirty day period and the date by which the 
decision will be made." 


Section 39Q. CONTRACTS FOR CAPITAL FACILITY CONSTRUCTION; CONTENTS; ANNUAL 
CLAIMS REPORT. 


“(1) Every contract awarded by any state agency as defined by section thirty-nine A of chapter seven for the 
construction, reconstruction, alteration, remodeling, repair or demolition of any capital facility as defined by the 
aforesaid section thirty-nine A shall contain the following subparagraphs (a) through (d) in their entirety: 


(a) Disputes regarding changes in and interpretations of the terms or scope of the contract and denials of or failures 
to act upon claims for payment for extra work or materials shall be resolved according to the following procedures, 
which shall constitute the exclusive method for resolving such disputes. Written notice of the matter in dispute shall 
be submitted promptly by the claimant to the chief executive official of the state agency which awarded the contract 
or his designee. No person or business entity having a contract with a state agency shall delay, suspend, or curtail 
performance under that contract as a result of any dispute subject to this section. Any disputed order, decision or 
action by the agency or its authorized representative shall be fully performed or complied with pending resolution of 
the dispute. 


(b) Within thirty days of submission of the dispute to the chief executive official of the state agency or his designee, 

he shall issue a written decision stating the reasons therefor, and shall notify the parties of their right of appeal under 
this section. If the official or his designee is unable to issue a decision within thirty days, he shall notify the parties to 
the dispute in writing of the reasons why a decision cannot be issued within thirty days and of the date by which the 
decision shall issue. Failure to issue a decision within the thirty-day period or within the additional time period 
specified in such written notice shall be deemed to constitute a denial of the claim and shall authorize resort to the 
appeal procedure described below. The decision of the chief executive official or his designee shall be final and 
conclusive unless an appeal is taken as provided below. 


(c) Within twenty-one calendar days of the receipt of a written decision or of the failure to issue a decision as stated 
in the preceding subparagraph, any aggrieved party may file a notice of claim for an adjudicatory hearing with the 
division of hearing officers or the aggrieved party may file an action directly in a court of competent jurisdiction and 
shall serve copies thereof upon all other parties in the form and manner prescribed by the rules governing the conduct 
of adjudicatory proceedings of the division of hearing officers. In the event an aggrieved party exercises his option to 
file an action directly in court as provided in the previous sentence, the twenty-one day period shall not apply to such 
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filing and the period of filing such action shall be the same period otherwise applicable for filing a civil action in 
superior court. The appeal shall be referred to a hearing officer experienced in construction law and shall be prosecuted 
in accordance with the formal rules of procedure for the conduct of adjudicatory hearings of the division of hearing 
officers, except as provided below. The hearing officer shall issue a final decision as expeditiously as possible, but in 
no event more than one hundred and twenty calendar days after conclusion of the adjudicatory hearing, unless the 
decision is delayed by a request for extension of time for filing post-hearing briefs or other submissions assented to 
by all parties. Whenever, because an extension of time has been granted, the hearing officer is unable to issue a 
decision within one hundred and twenty days, he shall notify all parties of the reasons for the delay and the date when 
the decision will issue. Failure to issue a decision within the one hundred and twenty-day period or within the 
additional period specified in such written notice shall give the petitioner the right to pursue any legal remedies 
available to him without further delay. 


(d) When the amount in dispute is less than ten thousand dollars, a contractor who is party to the dispute may elect to 
submit the appeal to a hearing officer experienced in construction law for expedited hearing in accordance with the 
informal rules of practice and procedure of the division of hearing officers. An expedited hearing under this 
subparagraph shall be available at the sole option of the contractor. The hearing officer shall issue a decision no later 
than sixty days following the conclusion of any hearing conducted pursuant to this subparagraph. The hearing officer's 
decision shall be final and conclusive, and shall not be set aside except in cases of fraud. 


(2) The commissioner of administration shall require the division of hearings officers to prepare annually a report 
concerning the construction contract claims submitted to the division during the preceding twelve months, in such 
form as the commissioner shall prescribe. The report shall contain, at a minimum, the following information: the 
number of claims submitted; the names of all parties to each such claim; a brief description of the claim: the date of 
submission and of disposition of the claim; its disposition, whether by settlement, withdrawal, default or written 
decision; and the number of claims currently pending. The original of the report shall be submitted to the 
commissioner of administration by January fifteenth, and a copy shall be filed with the state librarian and shall be a 
public document.” 


Section 39R. KEEPING AND MAINTAINING OF BOOKS, RECORDS AND ACCOUNTS; STATEMENT 
OF MANAGEMENT ON INTERNAL ACCOUNTING CONTROL; FINANCIAL STATEMENTS; 
ENFORCEMENT. 


“(a) The words defined herein shall have the meaning stated below whenever they appear in this section: 


(1) "Contractor" means any person, corporation, partnership, joint venture, sole proprietorship, or other entity awarded 
a contract pursuant to sections thirty-eight A 1/2 to thirty-eight O, inclusive, of chapter seven and any contract awarded 
or executed pursuant to section eleven C of chapter twenty-five A, section thirty-nine M of chapter thirty, or sections 
forty-four A to forty-four H, inclusive, of chapter one hundred and forty-nine, which is for an amount or estimated 
amount greater than one hundred thousand dollars. 


(2) "Contract" means any contract awarded or executed pursuant to sections thirty-eight A 1/2 to thirty-eight O, 
inclusive, of chapter seven and any contract awarded or executed pursuant to section eleven C of chapter twenty-five 
A, section thirty-nine M of chapter thirty, or sections forty-four A through forty-four H, inclusive, of chapter one 
hundred and forty-nine, which is for amount or estimated amount greater than one hundred thousand dollars. 


(3) "Records" means books of original entry, accounts, checks, bank statements and all other banking documents, 
correspondence, memoranda, invoices, computer printouts, tapes, discs, papers and other documents or transcribed 
information of any type, whether expressed in ordinary or machine language. 


(4) "Independent Certified Public Accountant" means a person duly registered in good standing and entitled to practice 
as a certified public accountant under the laws of the place of his residence or principal office and who is in fact 
independent. In determining whether an accountant is independent with respect to a particular person, appropriate 
consideration should be given to all relationships between the accountant and that person or any affiliate thereof. 
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Determination of an accountant's independence shall not be confined to the relationships existing in connection with 
the filing of reports with the awarding authority. 


(5) "Audit," when used in regard to financial statements, means an examination of records by an independent certified 
public accountant in accordance with generally accepted accounting principles and auditing standards for the purpose 
of expressing a certified opinion thereon, or, in the alternative, a qualified opinion or a declination to express an 
opinion for stated reasons. 


(6) "Accountant's Report," when used in regard to financial statements, means a document in which an independent 
certified public accountant indicates the scope of the audit which he has made and sets forth his opinion regarding the 
financial statements taken as a whole with a listing of noted exceptions and qualifications, or an assertion to the effect 
that an overall opinion cannot be expressed. When an overall opinion cannot be expressed the reason therefor shall 
be stated. An accountant's report shall include as a part thereof a signed statement by the responsible corporate officer 
attesting that management has fully disclosed all material facts to the independent certified public accountant, and that 
the audited financial statement is a true and complete statement of the financial condition of the contractor. 


(7) "Management," when used herein, means the chief executive officers, partners, principals or other person or 
persons primarily responsible for the financial and operational policies and practices of the contractor. 


(8) Accounting terms, unless otherwise defined herein, shall have a meaning in accordance with generally accepted 
accounting principles and auditing standards. 


(b) Subsection (a)(2) hereof notwithstanding, every agreement or contract awarded or executed pursuant to sections 
thirty-eight A 1/2 to thirty-eight O, inclusive, of chapter seven, or eleven C of chapter twenty-five A, and pursuant to 
section thirty-nine M of chapter thirty or to section forty-four A through H, inclusive, of chapter one hundred and 
forty-nine, shall provide that: 


(1) The contractor shall make, and keep for at least six years after final payment, books, records, and accounts which 
in reasonable detail accurately and fairly reflect the transactions and dispositions of the contractor, and 


(2) until the expiration of six years after final payment, the office of inspector general, and the commissioner of capital 
asset management and maintenance shall have the right to examine any books, documents, papers or records of the 
contractor or of his subcontractors that directly pertain to, and involve transactions relating to, the contractor or his 
subcontractors, and 


(3) if the agreement is a contract as defined herein, the contractor shall describe any change in the method of 


maintaining records or recording transactions which materially affect any statements filed with the awarding authority, 
including in his description the date of the change and reasons therefor, and shall accompany said description with a 
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letter from the contractor's independent certified public accountant approving or otherwise commenting on the 
changes, and 


(4) if the agreement is a contract as defined herein, the contractor has filed a statement of management on internal 
accounting controls as set forth in paragraph (c) below prior to the execution of the contract, and 


(5) if the agreement is a contract as defined herein, the contractor has filed prior to the execution of the contracts and 
will continue to file annually, an audited financial statement for the most recent completed fiscal year as set forth in 
paragraph (d) below. 


(c) Every contractor awarded a contract shall file with the awarding authority a statement of management as to whether 
the system of internal accounting controls of the contractor and subsidiaries reasonably assures that: 


(1) transactions are executed in accordance with management's general and specific authorization; 

(2) transactions are recorded as necessary: 

i. to permit preparation of financial statements in conformity with generally accepted accounting principles, and 
ii. to maintain accountability for assets; 

(3) access to assets is permitted only in accordance with management's general or specific authorization; and 


(4) the recorded accountability for assets is compared with the existing assets at reasonable intervals and appropriate 
action was taken with respect to any difference. 


Every contractor awarded a contract shall also file with the awarding authority a statement prepared and signed by an 
independent certified public accountant, stating that he has examined the statement of management on internal 
accounting controls, and expressing an opinion as to: 


(1) whether the representations of management in response to this paragraph, and paragraph (b) above are consistent 
with the result of management's evaluation of the system of internal accounting controls; and 


(2) whether such representations of management are, in addition, reasonable with respect to transactions and assets 
in amounts which would be material when measured in relation to the applicant's financial statements. 


(d) Every contractor awarded a contract by the commonwealth or by any political subdivision thereof shall annually 
file with the commissioner of capital asset management and maintenance during the term of the contract a financial 
statement prepared by an independent certified public accountant on the basis of an audit by such accountant. The 
final statement filed shall include the date of final payment. All statements shall be accompanied by an accountant's 
report. Such statements shall be made available to the awarding authority upon request. 


(e) The office of inspector general, the commissioner of capital asset management and maintenance and any other 
awarding authority shall enforce the provisions of this section. The commissioner of capital asset management and 
maintenance may after providing an opportunity for the inspector general and other interested parties to comment, 
promulgate pursuant to the provisions of chapter thirty A such rules, regulations and guidelines as are necessary to 
effectuate the purposes of this section. Such rules, regulations and guidelines may be applicable to all awarding 
authorities. A contractor's failure to satisfy any of the requirements of this section may be grounds for debarment 
pursuant to section forty-four C of chapter one hundred and forty-nine. 


(f) Records and statements required to be made, kept or filed under the provisions of this section shall not be public 
records as defined in section seven of chapter four and shall not be open to public inspection; provided, however, that 
such records and statements shall be made available pursuant to the provisions of clause (2) of paragraph (b).” 


Section 39S. CONTRACTS FOR CONSTRUCTION; REQUIREMENTS. 
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“(a) As used in this section the word "person" shall mean any natural person, joint venture, partnership corporation 
or other business or legal entity. Any person submitting a bid for, or signing a contract to work on, the construction, 
reconstruction, alteration, remodeling or repair of any public work by the commonwealth, or political subdivision 
thereof, or by any county, city, town, district, or housing authority, and estimated by the awarding authority to cost 
more than $10,000, and any person submitting a bid for, or signing a contract to work on, the construction, 
reconstruction, installation, demolition, maintenance or repair of any building by a public agency, estimated to cost 
more than $10,000, shall certify on the bid, or contract, under penalties of perjury, as follows: 


(1) That he is able to furnish labor that can work in harmony with all other elements of labor employed or to be 
employed in the work; (2) that all employees to be employed at the worksite will have successfully completed a 
course in construction safety and health approved by the United States Occupational Safety and Health 
Administration that is at least 10 hours in duration at the time the employee begins work and who shall furnish 
documentation of successful completion of said course with the first certified payroll report for each employee; and 
(3) that all employees to be employed in the work subject to this bid have successfully completed a course in 
construction safety and health approved by the United States Occupational Safety and Health Administration that is 
at least 10 hours in duration. 


(b) Any employee found on a worksite subject to this section without documentation of successful completion of a 
course in construction safety and health approved by the United States Occupational Safety and Health Administration 
that is at least 10 hours in duration shall be subject to immediate removal. 


(c) The attorney general, or his designee, shall have the power to enforce this section including the power to institute 
and prosecute proceedings in the superior court to restrain the award of contracts and the performance of contracts in 
all cases where, after investigation of the facts, he has made a finding that the award or performance has resulted in 
violation, directly or indirectly, of subsection (b), and he shall not be required to pay to the clerk of the court an entry 
fee in connection with the institution of the proceeding.” 


Section 40. DISCHARGE OR RELEASE OF BONDS. 


"Bonds given to the commonwealth, any county, city, town or political subdivision to secure the performance of 
contracts for the construction or repair of public buildings or other public works may be discharged or released by the 
awarding authority, upon such terms as it deems expedient, after the expiration of one year from the time of 
completion, subject to section thirty-nine K, of the work contracted to be done; provided that no claim filed under said 
bond is pending, and provided further, that no such bonds shall be discharged or released prior to the expiration of all 
special guarantees provided for in the contract unless new bonds in substitution therefor specifically relating to the 
unexpired guarantees shall be taken." 


ATTENTION IS DIRECTED TO THE FOLLOWING SECTIONS OF CHAPTER 82 (THE LAYING OUT, 
ALTERATION, RELOCATION AND DISCONTINUANCE OF PUBLIC WAYS, AND SPECIFIC REPAIRS 
THEREON) OF THE GENERAL LAWS OF MASSACHUSETTS AS AMENDED TO DATE. 


Section 40. DEFINITIONS APPLICABLE TO SECTIONS 40A TO 40E. 

"The following words, as used in this section and sections 40A to 40E, inclusive, shall have the following meanings: 
"Company", natural gas pipeline company, petroleum or petroleum products pipeline company, public utility 
company, cable television company, municipal traffic signal department, and municipal utility company or department 
that supply gas, electricity, telephone, communication or cable television services or private water companies within 


the city or town where such excavation is to be made. 


"Description of excavation location", such description shall include the name of the city or town, street, way, or 
route number where appropriate, the name of the streets at the nearest intersection to the excavation, the number of 


03/07/2024 00830-B-16 


the buildings closest to the excavation or any other description, including landmarks, utility pole numbers or other 
information which will accurately define the location of the excavation. 


"Emergency", a condition in which the safety of the public is in imminent danger, such as a threat to life or health or 
where immediate correction is required to maintain or restore essential public utility service. 


"Excavation", an operation for the purpose of movement or removal of earth, rock or the materials in the ground 
including, but not limited to, digging, blasting, augering, backfilling, test boring, drilling, pile driving, grading, 
plowing in, hammering, pulling in, jacking in, trenching, tunneling and demolition of structures. 


"Excavator", any entity including, but not limited to, a person, partnership, joint venture, trust, corporation, 
association, public utility, company or state or local government body which performs excavation operations. 


"Marking standards”, the methods by which a company designates its facilities in accordance with standards 
established by the Common Ground Alliance and the American Public Works Association. 


“Non-mechanical means”, excavation using any device or tool manipulated by human power, including air vacuum, 
air blowing or similar methods of excavation designed to minimize direct contact with utilities. 


"Premark", to delineate the general scope of the excavation or boring on the paved surface of the ground using white 
paint, or stakes or other suitable white markings on nonpaved surfaces. No premarking shall be acceptable if such 
marks can reasonably interfere with traffic or pedestrian control or are misleading to the general public. Premarking 
shall not be required of any continuous excavation that is over 500 feet in length. 


"Professional land surveyor”, a professional land surveyor as defined in section 81D of chapter 112. 


"Safety zone", a zone designated on the surface by the use of standard color-coded markings which contains the width 
of the facilities plus not more than 18 inches on each side. 


"Standard color-coded markings", red - electric power lines, cables, conduit or light cables; yellow - gas, oil, street 
petroleum, or other gaseous materials; orange - communications cables or conduit, alarm or signal lines; blue - water, 
irrigation and slurry lines; green - sewer and drain lines; white - premark of proposed excavation. 


"System", the underground plant damage prevention system as defined in section 76D of chapter 164.” 
Section 40A. EXCAVATIONS; NOTICE. 


“No excavator installing a new facility or an addition to an existing facility or the relay or repair of an existing facility 
shall, except in an emergency, make an excavation, in any public or private way, any company right-of-way or 
easement or any public or privately owned land or way, unless at least 72 hours, exclusive of Saturdays, Sundays and 
legal holidays but not more than 30 days before the proposed excavation is to be made, such excavator has premarked 
not more than 500 feet of the proposed excavation and given an initial notice to the system. Such initial notice shall 
set forth a description of the excavation location in the manner as herein defined. In addition, such initial notice shall 
indicate whether any such excavation will involve blasting and, if so, the date and the location at which such blasting 
is to occur. 


Any professional land surveyor working on a preliminary design for a new facility or renovation where excavation is 
necessary shall: (1) Premark the proposed excavation; and (ii) provide initial notice to the system. 


The notice requirements shall be waived in an emergency as defined herein; provided, however, that before such 
excavation begins or during a life-threatening emergency, notification shall be given to the system and the initial point 
of boring or excavation shall be premarked. The excavator shall ensure that the underground facilities of the utilities 
in the area of such excavation shall not be damaged or jeopardized. 


In no event shall any excavation by blasting take place unless notice thereof, either in the initial notice or a subsequent 
notice accurately specifying the date and location of such blasting shall have been given and received at least 72 hours 
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in advance, except in the case of an unanticipated obstruction requiring blasting when such notice shall be not less 
than four hours prior to such blasting. If any such notice cannot be given as aforesaid because of an emergency 
requiring blasting, it shall be given as soon as may be practicable but before any explosives are discharged.” 


Section 40B. DESIGNATION OF LOCATION OF UNDERGROUND FACILITIES. 


“Within 72 hours, exclusive of Saturdays, Sundays and legal holidays, from the time the initial notice is received by 
the system or at such time as the company and the excavator or professional land surveyor agree, such company shall 
respond to the initial notice or subsequent notice by designating the location of the underground facilities within 15 
feet in any direction of the premarking so that the existing facilities are to be found within a safety zone. Such safety 
zone shall be so designated by the use of standard color-coded markings. The providing of such designation by the 
company shall constitute prima facie evidence of an exercise of reasonable precaution by the company as required by 
this section; provided, however, that in the event that the excavator or professional land surveyor has given notice as 
aforesaid at a location at which because of the length of excavation the company cannot reasonably designate the 
entire location of its facilities within such 72 hour period, then such excavator or professional land surveyor shall 
identify for the company that portion of the excavation which is to be first made and the company shall designate the 
location of its facilities in such portion within 72 hours and shall designate the location of its facilities in the remaining 
portion of the location within a reasonable time thereafter. When an emergency notification has been given to the 
system, the company shall make every attempt to designate its facilities as promptly as possible. A company shall 
conduct periodic audits to ensure: (i) the accuracy of the designated location and marking of its facilities; and (ii) its 
adherence to marking standards.” 


Section 40C. EXCAVATOR’S RESPONSIBILITY TO MAINTAIN DESIGNATION MARKINGS; 
DAMAGE CAUSED BY EXCAVATOR. 


“After a company has designated the location of its facilities at the location in accordance with section 40B, the 
excavator shall be responsible for maintaining the designation markings at such locations, unless such excavator 
requests remarking at the location due to the obliteration, destruction or other removal of such markings. The company 
shall then remark such location within 24 hours following receipt of such request. 


When excavating in close proximity to the underground facilities of any company when such facilities are to be 
exposed, non-mechanical means shall be employed, as necessary, to avoid damage in locating such facility and any 
further excavation shall be performed employing reasonable precautions to avoid damage to any underground facilities 
including, but not limited to, any substantial weakening of structural or lateral support of such facilities, penetration 
or destruction of any pipe, main, wire or conduit or the protective coating thereof, or damage to any pipe, main, wire 
or conduit. 


If any damage to such pipe, main, wire or conduit or its protective coating occurs, the company shall be notified 
immediately by the excavator responsible for causing such damage. 


The making of an excavation without providing the notice required by section 40A with respect to any proposed 
excavation which results in any damage to a pipe, main, wire or conduit, or its protective coating, shall be prima facie 
evidence in any legal or administrative proceeding that such damage was caused by the negligence of such person.” 


Section 40D. LOCAL LAWS REQUIRING EXCAVATION PERMITS; PUBLIC WAYS. 
“Nothing in this section shall affect or impair local ordinances or by-laws requiring a permit to be obtained before 
excavation in a public way or on private property; but notwithstanding any general or special law, ordinance or by- 


law to the contrary, to the extent that any permit issued under the provisions of the state building code or state fire 
code requires excavation by an excavator on a public way or on private property, the permit shall not be valid unless 
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the excavator notifies the system as required pursuant to sections 40 and 40A, before the commencement of the 
excavation, and has complied with the permitting requirements of chapter 82A.” 


Section 40E. VIOLATIONS OF SECS. 40A TO 40E; PUNISHMENT. 


“Any person or company found by the department of public utilities, after a hearing, to have violated any provision 
of sections 40A to 40E, inclusive, shall be fined $1000 for the first offense and not less than $5,000 nor more than 
$10,000 for any subsequent offense within 12 consecutive months as set forth by the rules of said department; 
provided, however, that nothing herein shall be construed to require forfeiture of any penal sum by a state or local 
government body for violation of section 40A or 40C; and provided, further, that nothing herein shall be construed to 
require the forfeiture of any penal sum by a residential property owner for the failure to premark for an excavation on 
such person's residential property. The department of public utilities may require any person or company not in 
compliance with sections 40A to 40E, inclusive, to complete a “Dig Safe" training program in lieu of a fine for a first 
offense. ” 


ATTENTION IS DIRECTED TO THE FOLLOWING SECTIONS OF CHAPTER 30 (AN ACT 
MOBILIZING ECONOMIC RECOVERY IN THE COMMONWEALTH) OF THE ACTS OF 2009. 


Section 33. 


“(a) Notwithstanding any general or special law to the contrary, the following requirements shall apply to any public 
works project funded by the American Recovery and Reinvestment Act of 2009 where the amount of construction 
costs under any contract awarded is likely to exceed $1,000,000. For the purposes of this section, "public works" shall 
mean building or work the construction of which is carried on by authority of the commonwealth, or by a county, 
town, authority or district, or with funds of a federal agency or the commonwealth or a county, city, town, authority 
or district to serve the interest of the general public, regardless of whether title thereof is in the commonwealth or in 
a county, city, town, authority or district; provided, however, that for the purposes of this definition, "construction" 
shall have the meaning provided in section 27D of chapter 149 of the General Laws. 


(b) For any public works project subject to subsection (a), the specifications set forth in any request for responses shall 
include a requirement that, on a per project basis, not less than 20 per cent of the total hours of employees receiving 
an hourly wage who are directly employed on the site of the project, employed by the contractor or a subcontractor 
and subject to the prevailing wage, shall be performed by apprentices in bona fide apprentice training programs as 
provided in sections 11H and 111 of chapter 23 of the General Laws which are approved by the division of apprentice 
training in the executive office of labor and workforce development. 


(c) During the performance of a public works project subject to subsections (a) and (b), the contractor shall submit 
periodic reports to the awarding authority with records indicating the total hours worked by all journeymen and 
apprentices in positions subject to the apprentice requirement. In any instance in which the apprentice hours do not 
constitute 5 per cent of the total hours of employees subject to the apprentice requirement, the contractor shall submit 
a plan to the awarding authority describing how the contractor shall comply with the apprentice requirement. 


(d) The attorney general shall have all the necessary powers to require compliance with the requirements of 
subsections (a), (b) and (c) therewith, including the power to institute and prosecute proceedings in the superior court 
to restrain the award of contracts and the performance of contracts. Prior to award of the contract, an awarding 
authority may petition the attorney general for approval to adjust the requirements set forth in said subsections (a), (b) 
and (c). The attorney general may adjust these requirements only if he determines that compliance with these 
requirements is not feasible or if application of the requirements would be preempted by federal law. 


(e) An awarding authority serving a low-income population may require additional specifications that address the 
needs of its clients including, but not limited to, preferential hiring for residents of public housing authorities for 


available apprenticeship positions. 


(f) Subject to appropriation, the division of apprentice training shall enhance its outreach efforts to underserved 
populations in order to increase and diversify the number of apprentices in the commonwealth.” 
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Section 39. 


“Any entity located in the commonwealth that receives federal funds through the American Recovery and 
Reinvestment Act of 2009 shall provide information as directed by the secretary of administration and finance 
regarding the use of the funds. The required information shall include, but not be limited to, the reporting information 
required by the federal government and any other information deemed necessary by the secretary to administer the 
American Recovery and Reinvestment Act of 2009 responsibly, efficiently and transparently. To the extent possible, 
the secretary shall work to streamline the reporting of this information, minimize duplication of data entry by recipients 
and ensure data consistency. The secretary may issue regulations to effectuate this reporting requirement.” 


Section 40. 

“Employers and hiring agents on all projects funded in whole or in part by the American Recovery and Reinvestment 
Act of 2009 shall post notices of available employment opportunities to the commonwealth’s job bank or the one-stop 
career centers closest to where the projects shall be located. The postings shall contain such information as directed 


by the secretary of labor and workforce development. The secretary may issue regulations to effectuate this job 
posting requirement.” 


END OF SECTION 
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SECTION 00830 


ATTACHMENT C 


NOT APPLICABLE 


SECTION 00830 


ATTACHMENT D 


CHANGE ORDERS 


ATTACHMENT D 


CHANGE ORDERS 


Policy: 


This section supplements Article 11, Changes to the Contract, in the General Conditions and 
Supplementary Conditions. 


All executed change orders submitted to the Engineer for review and processing must be prepared 
in accordance with the attached change order format (Appendix A) with the appropriate number 
of copies, calculation sheet(s) (Appendix B) and all other supporting documentation necessary for 
evaluation. Failure to comply with these instructions will result in delays in processing the change 
order. 


In order to avoid possible delays with approval of change orders, at the beginning of the project 
and as circumstances warrant, the Contractor shall submit a list of construction equipment, 
identifying major pieces of equipment to be utilized on the project. The list shall include the 
Contractor's designation, if any, the manufacturer, model, year of manufacture, serial number, size 
and horsepower of equipment. The Contractor shall also provide for approval a proposed bluebook 
equipment rental rate development that separately lists for each piece of equipment the monthly 
rental rate, area adjustment factor, depreciation factor, estimated operating cost per hour and total 
hourly rate. In the event the Contractor fails or is unable to provide appropriate rate information 
the Engineer may develop equipment rental rates for use on change orders. 


Payment of Change Orders: 


Payment of all change orders shall be in accordance with the relevant provisions of Massachusetts 
General Laws, Chapter 30, Section 39G for_non-building construction and Section 39K for 
building construction as amended from time to time. 


Payment of change orders shall be made in accordance with one of the following three methods: 


A. Existing unit prices as set forth in the contract; or 
B. Agreed upon lump sum or unit prices; or 
Cc. Time and materials 
A. Payment for work for which there is a unit price in the contract: 


Where the contract contains a unit price for work and the Engineer orders a change for 
work of the same kind as other work contained in the contract and is performed under 
similar physical conditions, the Contractor shall accept full and final payment at the 
contract unit price(s) for the acceptable quantities. Under certain circumstances, the unit 
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prices may be subject to revaluation and adjustment. See Article 13 in the Supplementary 
Conditions. 


B. Payment for work or materials for which no price is contained in the contract: 


If the Engineer directs, the Contractor shall submit promptly in writing to the Engineer an 
offer to do the required work on a lump sum or unit price basis, as specified by the 
Engineer. The stated price, either lump sum or unit price, shall be divided so as to show 
that it is the sum of: 


The estimated cost of Labor, plus 

Direct Labor Cost, plus 

Material and Freight Costs, plus 

Equipment Costs, plus 

An amount not to exceed 15% of the sum of items 1 through 4 for overhead and 

profit, plus (if applicable), 

6. In the case of work done by a subcontractor an amount not to exceed 5%, 
for the general contractor of the sum of the cost (not including subcontractor's 
overhead and profit) of items | through 4 for his overhead and profit (less, if 
applicable), 

qT Credits for work deleted from the contract, including actual costs of the deleted 

work plus the percentage of overhead, profit, bonds and insurance attributable to 

such credit amount. 


SR NS 


Cc: Payment for work on a time and materials basis: 


Unless an agreed lump sum and/or unit price is obtained as noted above and is so stated in 
the change price, the Contractor shall accept as full payment for which no agreement is 
contained in contract, an amount equal to: 


The estimated cost of Labor, plus 

The Direct Labor Costs, plus 

Equipment Costs, plus 

Material and Freight Costs, plus 

An amount not to exceed 15% of the sum of items | through 4 for overhead and 

profit, plus, if applicable, 

6. In the case of work done by a subcontractor an amount not to exceed 5%, for the 
general contractor of the sum of the cost (not including subcontractor's overhead 
and profit) of items | through 4 for his overhead and profit (less, if applicable), 

di Credit for work deleted from the Contract, including actual costs of the deleted 

work plus the percentage of overhead, profit, bonds and insurance attributable to 

such credit amount. 


i ote 


Explanation of items 1 through 7 as outlined in "B" and "C" above: 


Le Labor - Only those workers employed on the project who are doing the extra work, 
including the foreman in charge, are allowable. General foremen, superintendents, or other 
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supervisory personnel are considered to be included in the overhead markup as provided 
in items 5 and/or 6. Hourly labor rates in excess of those as listed in the contract wage 
rates require documentation. As a minimum, an explanation and the appropriate copy of 
the certified payroll are required. 


Direct Labor Costs - These costs are limited to those which are required in the contract 
document. Coverage in excess of the contract provisions, secured by the 
contractor/subcontractor(s) at his option, are ineligible. The following list of typical direct 
labor charges is provided for your assistance and is in no way intended to be complete or 
all encompassing: 


Workman's Compensation 
Federal/State: Social Security Tax and Unemployment Tax; 


Health, Welfare and Pension Benefits; (this cost is included in the wage rates appearing in 
the Attachment A Massachusetts Wage Rates. 


Liability insurance: Bodily injury; excess umbrella; property damage; 
public liability 

Blasters insurance: If applied to any required direct labor costs 

Builders risk insurance: If applied to any required direct labor costs 

Experience modification If applied to any required direct labor costs 

insurance: 

Surcharges: If applied to any required direct labor costs 


Following award and prior to execution of a construction contract, the Contractor and filed 
subbidders (where applicable) shall submit for review by the Owner, documentation to establish 
the markup percentage(s). 


The documented direct labor markup for this contract may be adjusted on an annual basis as 
measured from the date the contract is executed. The contract agreement will provide for the 


establishment of the Direct Labor Cost percentage. 


3. 


Material and Freight - Only those materials required as a result of the change order and 
reasonable freight charges for delivery of same are allowable. 


Equipment - Only the equipment required as a result of the change order is allowable. 
Equipment rental rates shall be governed by the current EquipmentWatch, division of 
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Intertec Publishing [Formerly Nielson/Dataquest] Rental Rate Bluebook for Construction 
Equipment (the "Bluebook"). In determining the rental rate, the following shall apply: 


a. For equipment already on the project - the monthly prorated rental rate by 
the hourly use shall be applicable; 


b. For equipment not on the project the daily rate, the weekly rate, or monthly 
rate will prevail, whichever will prove to be most cost effective. Small tools and 
manual equipment are examples of costs not allowable under this item. These costs 
are considered to be included in the overhead markup as provided in items 5 and/or 
6. 


(1 Month (Normal Use) = 176 hours) 


5.& 6. Overhead and Profit - All other costs not previously mentioned are considered to be 
included in this item, be it for the general contractor or subcontractor(s). 


hs Credits - Work deleted, material and equipment removed from the contract, stored and/or 
returned shall be credited to the cost of the change order, less documented costs. 


This change order will be prepared in such manner as to clearly separate Eligible and 
Ineligible Costs (as applicable to state-funded projects). 


The Contractor shall furnish itemized statements of the cost of the work ordered and shall give the 
Engineer access to all accounts, bills and vouchers relating thereto; and unless the Contractor shall 
furnish such itemized statements, and access to all accounts, bills and vouchers, he shall not be 
entitled to payment for any items of extra work for which such information is sought by the 
Engineer. 
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APPENDIX A 


Change Order Sheet__ of __ 
Elm Street Sewer Extension & Water Main Improvements Project 
Norton, MA 
Date 
Project No. SRF No. (if applicable) 
Contract No. 
Change Order No. 
Contract Amount (As Bid) $ 
Amount of Previous Change Orders $ 
Net Change in Contract Price (this Change Order) $ 


Total Adjusted Contract Price (including this Change Order $ 


This Change Order extends the time to complete the work by calendar days. 


The extended completion date is 


This Change Order checked by: 


Resident Representative Date 
This Change Order is requested by: 
This Change Order is recommended by: 
Consultant Engineer P.E. # Date 


The undersigned agree to the terms of the Change Order. 


Contractor Date 


Owner Date 


Certification of Appropriation under M.G.L. c.44, s.31C: Adequate funding in an amount 
sufficient to cover the total cost of this change order is available. 


By: 


Certification Officer (Auditor, Accountant, Treasurer) Date 


Do not write below this space: this space reserved for STATE AGENCY APPROVAL 
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CHANGE ORDER (continued) Sheet__ of__ 


Elm Street Sewer Extension & Water Main Improvements Project 


Norton, MA 
Date 
Project No. SRF No. (if applicable) 
Contract No. 
Change Order No. 


Owner's Name: 


Owner's Address: 


Contractor's Name: 


Contractor's Address: 


Item 1: 
Description of Change: 
Reason for Change: 
Backup Information: 
Cost: $ 

Item 2 
Description of Change: 
Reason for Change: 
Backup Information: 


Cost: $ 
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Appendix B 
Example Calculation Sheet 


1. Labor 
Foreman 10 hours @ $10.00/hour $100.00 
Engineer 10 hours @ 8.80/hour 85.00 
Operator 10 hours @ 9.50/hour 95.00 
Laborers 24 hours @ 7.00/hour 168.00 
$448.00 
2. Direct Labor Cost (use the agreed upon Direct Labor Cost) 
*(30)% of $448. 
*(used for example purposes only) $ 134.00 
3. Materials & Freight 
150 1.f. of 12” pipe @ $2.00/1.f. $ 300.00 
15 v.f. precast SMH 1,700.00 
Freight (slip#____ enclosed) 25.00 
$2,025.00 
 ppipmat LAAN MIL Ss 
1 Backhoe 10 hours @ ~~ $ 80.00/hour $ 800.00 
1 Truck-crane 10 hours @ 100.00/hour 1000.00 
$1800.00 
TOTAL (items 1 through 4): $4,407.00 
5. (15%) markup for Overhead, Profit 
(15%) of $4,407 $ 661.00 
6. (5 %) markup on subcontractor's cost for general contractor (if subcontractor is involved) 
(5%) of $4,407 $ 220.00 
7. Credits (deductibles) -$323.00 
TOTAL COST: $4,985.00 


Reminder: Provide support documentation as necessary i.e. vouchers, correspondence, 
calculation, photographs, reports. 


END OF SECTION 
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SECTION 00890 


PERMITS 


PART 1 — GENERAL 


1.01 DESCRIPTION: 
This Section provides specific information and defines specific requirements of the 
Contractor regarding the preparation and acquisition of permits required to perform the 
work of this project. 


1.02 RELATED WORK: 


A. — Section 01110, CONTROL OF WORK AND MATERIALS 


w 


Section 01550, SIGNAGE (TRAFFIC CONTROL) 
Section 01562, DUST CONTROL 


C 
D. Section 01570, ENVIRONMENTAL PROTECTION 


m1 


Section 02111, ASBESTOS ABATEMENT FOR UNDERGROUND UTILITIES 


a 


Section 02240, DEWATERING 

H. Section 02300, EARTHWORK 
1.03 GENERAL REQUIREMENTS: 

A. The Owner has obtained or will obtain and pay for the permits listed below, which are 
required for this project. The Contractor shall assist in obtaining certain permits, as 


indicated. The Contractor shall obtain and pay for all other permits required, as defined 
under the Permits subsection of Section 00700, GENERAL CONDITIONS. 
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Permits by Owner Status 


Local Highway Department Street Opening Permit o 
NPDES Construction General Permit e 
Trench Permit (520 CMR 14.00)(eff. date 3/1/09) * 


*Contractor shall prepare permit application and obtain the permit after contract is awarded, bearing all 
expenses. Owner will pay for and/or waive the permit application fee, if applicable. 


PART 2 - PRODUCTS 


Not Used. 


PART 3 — EXECUTION 


3.01 PERFORM WORK IN ACCORDANCE WITH REQUIREMENTS: 


A. The Contractor shall perform the work in accordance with the Contract Documents, 
including the attached permits/order of conditions, and any applicable municipal 
requirements. 


B. Prior to commencing any construction activities, the Contractor shall demonstrate to the 
Owner and the Engineer, through on-site inspection and submitting copies of permits or 
approvals, that it is in full compliance with the terms and conditions of all permits 
specified herein. The Contractor shall maintain full compliance with all permits 
throughout the performance of the work, and upon request, grant access to permitting 
authorities to inspect the site for the purpose of verifying such compliance. 


END OF SECTION 
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SECTION 01014 
SCOPE AND SEQUENCE OF WORK 
PART 1 — GENERAL 
1.01 WORK INCLUDED: 

A. The scope of work includes the installation of approximately 4,500 linear feet of 8-inch 
ductile iron (DI) water main along Elm Street to replace the existing 6-inch DI and 
asbestos cement (AC) water mains, which are to be abandoned in place. The water 
work will also include replacing all services from the curb stop to the new main, new 
hydrants and valves, and other appurtenant work. 

B. The scope of work also includes approximately 4,800 linear feet of new 8-inch PVC 
gravity sewers in Elm Street and Miller Terrace, approximately 950 If of 4-inch PVC 
force mains, and 1 submersible pump station and all appurtenances. 

1.02 RELATED WORK: 
A. SECTION 01110 -CONTROL OF WORK AND MATERIALS 
B. SECTION 01140 —-SPECIAL PROVISIONS 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.01 GENERAL: 

A. The Contractor shall be responsible for scheduling its activities and the activities of 
any subcontractors involved, to meet the completion date, or milestones, established 
for the contract. Scheduling of the work shall be coordinated with the Owner and 
Engineer. 

B. The Construction Sequence Requirements shall be used by the Contractor to form a 
complete schedule for the project, which shall be coordinated with the Owner and 
Engineer. Prior to performing any work at the site, the Contractor shall submit a 
detailed plan to the Engineer for review. The plan shall describe the proposed 
sequence, methods, and timing of the work. 

3.02 CONSTRUCTION SEQUENCING REQUIREMENTS: 
A. The construction sequence will be established at the preconstruction conference. The 


Contractor shall construct all pipelines in sequences as requested by the Owner. No 
additional compensation will be provided due to the sequence selected or 
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modification thereof during construction. Final paving shall be completed in 
accordance with Section 02745, PAVING. 


Environmental protection measures shall be installed prior to the start of any trench 
excavation work. 


During all construction activities the Contractor shall maintain at least one travel lane 
open to vehicular traffic. 


It is anticipated that connection into the existing force mains shall be completed 
without interruption of service at the Town Center Pump Station. The Contractor 
shall coordinate with the Owner’s staff for isolation of the existing force mains prior 
to making any connections of the proposed force main. 


END OF SECTION 
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SECTION 01110 


CONTROL OF WORK AND MATERIALS 


PART 1 — GENERAL 


Not Used. 


PART 2 —PRODUCTS 


Not Used 


PART 3 - EXECUTION 


3.01 


A. 


3.02 


HAULING, HANDLING AND STORAGE OF MATERIALS: 


The Contractor shall, at its own expense, handle and haul all materials furnished by it 
and shall remove any of its surplus materials at the completion of the work. 


The Contractor shall provide suitable and adequate storage for equipment and materials 
furnished by it that are liable to injury and shall be responsible for any loss of or damage 
to any equipment or materials by theft, breakage, or otherwise. 


All excavated materials and equipment to be incorporated in the Work shall be placed so 
as not to injure any part of the Work or existing facilities and so that free access can be 
always had to all parts of the Work and to all public utility installations in the vicinity of 
the work. Materials and equipment shall be kept neatly piled and compactly stored in 
such location as will cause a minimum of inconvenience to public travel and adjoining 
owners, tenants, and occupants. 


The Contractor shall be responsible for all damages to the work under construction during 
its progress and until final completion and acceptance even though partial payments have 
been made under the Contract. 


EASEMENTS: 


As indicated on the drawings, the work is in easements obtained by the Owner. The 
Contractor has no rights outside of the easements unless they are obtained from the 
property owner. 


Contractor shall schedule work so that it will cause minimum inconvenience and 
nuisance to abutting property owners, over the shortest possible time. 


Easements shall be kept clean; no rubbish or discarded construction materials shall be 
allowed to accumulate. Storage of excess construction materials, including soil, ledge, 
equipment, or machinery on easements will not be allowed. 
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3.03 


3.04 


Restoration of fences, shrubs, trees, and grass shall be completed promptly following 
completion of the work in an easement, to minimize disruption and inconvenience to 
property owners. 


Unless approved by the Engineer, the use of easements for ease of access to and egress 
from other areas of the project will not be permitted. 


OPEN EXCAVATIONS: 


All open excavations shall be adequately safeguarded by providing temporary barricades, 
caution signs, lights, and other means to prevent accidents to persons, and damage to 
property. The Contractor shall, at its own expense, provide suitable and safe means for 
completely covering all open excavations and for accommodating travel when work is 
not in progress. 


Bridges provided for access to private property during construction shall be removed 
when no longer required. 


The length of open trench will be controlled by the surrounding conditions but shall 
always be confined to the limits prescribed by the Engineer. 


If the excavation becomes a hazard, or if it excessively restricts traffic at any point, then 
special construction procedures shall be taken, such as limiting the length of trench and 
prohibiting stocking excavated material in the street. 


All street excavations shall be completely closed at the end of each work day. Backfilling 
or use of steel plates of adequate strength to carry traffic shall be used. 


MAINTENANCE OF TRAFFIC: 


Unless permission to close the street is received in writing from the proper authority, all 
excavated materials and equipment shall be placed so that vehicular and pedestrian traffic 
may be safely maintained at all times. 


Should the Chief of Police deem it necessary, uniformed officers will be assigned to 
direct traffic. The Contractor shall make all arrangements in obtaining uniformed officers 
required. 


The Contractor shall at its own expense, as directed by the Police Traffic Control/Safety 
Officer, provide and erect acceptable barricades, barrier fences, traffic signs, and all other 
traffic devices not specifically covered in a bid item, to protect the work from traffic, 
pedestrians, and animals. The Contractor shall provide sufficient temporary lighting such 
as lanterns/flashers (electric battery operated) or other approved illuminated traffic signs 
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3.05 


3.06 


and devices to afford adequate protection to the traveling public, at no additional cost to 
the Owner. See Section 01552 CONSTRUCTION ZONE SAFETY PLAN. 


The Contractor shall furnish all construction signs that are deemed necessary by and in 
accordance with Part VI of the Manual on Uniform Traffic Control Devices as published 
by the U.S. Department of Transportation. In addition, the Contractor may be required to 
furnish up to 128 square feet of additional special construction warning signs. Size and 
exact wording of signs shall be determined by the Engineer during construction. 


The intent of policing is to ensure public safety by direction of traffic. Police officers are 
not to serve as guards to protect the Contractor's equipment and materials. 


Nothing contained herein shall be construed as relieving the Contractor of any of its 
responsibilities for protection of persons and property under the terms of the Contract. 


CARE AND PROTECTION OF PROPERTY: 


The Contractor shall be responsible for the preservation of all public and private property 
and shall use every precaution necessary to prevent damage thereto. If any direct or 
indirect damage is done to public or private property by or on account of any act, 
omission, neglect, or misconduct in the execution of the work on the part of the 
Contractor, such property shall be promptly restored by the Contractor, at its expense, to 
a condition similar or equal to that existing before the damage was done, to the 
satisfaction of the Engineer. 


PROTECTION AND RELOCATION OF EXISTING STRUCTURES AND 
UTILITIES: 


All existing buildings, utilities, pipes, poles, wires fences, curbings, property line markers 
and other structures which the Engineer decides must be preserved in place without being 
temporarily or permanently relocated, shall be carefully supported, and protected from 
damage by the contractor. Should such property be damaged, the Contractor shall restore 
it, at no additional cost to the Owner. 


The Contractor shall determine the location of all underground structures and utilities 
(including existing water services, drain lines, electrical lines, and sewers). Services to 
buildings shall be maintained, and all costs or charges resulting from damage thereto 
shall be paid by Contractor. 


When fences interfere with the Contractor's operations, it shall remove and (unless 
otherwise specified) promptly restore them in accordance with Section 01564 
EXISTING FENCES. 


On paved surfaces the Contractor shall not use or operate tractors, bulldozers, or other 
power-operated equipment with treads or wheels which are shaped to cut or otherwise 
damage such surfaces. 
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3.07 


3.08 


3.09 


All property damaged by the Contractor's operations shall be restored to a condition at 
least equal to that in which it was found immediately before work was begun. Suitable 
materials and methods shall be used for such restoration. 


Restoration of existing property and structures shall be carried out as promptly as 
practicable and shall not be left until the end of the construction period. 


MAINTENANCE OF FLOW: 


The Contractor shall at its own cost, provide for the flow of sewers and drains interrupted 
during the progress of the work, and shall immediately cart away and dispose of all 
offensive matter. The entire procedure of maintaining existing flow shall be fully 
discussed with the Engineer well in advance of the interruption of any flow. 


All existing drainage facilities including, but not limited to; brooks, streams, canals, 
channels, ditches, culverts, catch basins and drainage piping shall be adequately 
safeguarded so as not to impede drainage or to cause siltation of downstream areas in any 
manner whatsoever. If the Contractor damages or impairs any of the previously 
mentioned drainage facilities, it shall repair the same within the same day. 


At the conclusion of the work, the Contractor shall remove all silt in drainage structures 
caused by its operations as described in Section 01740, CLEANING UP. 


REJECTED MATERIALS AND DEFECTIVE WORK: 


Materials furnished by the Contractor and condemned by the Engineer as unsuitable or 
not in conformity with the specifications shall forthwith be removed from the work by 
the Contractor and shall not be made use of elsewhere in the work. 


Any errors, defects or omissions in the execution of the work or in the materials furnished 
by the Contractor, even though they may have been passed or overlooked or have 
appeared after the completion of the work, discovered at any time before the final 
payment is made hereunder, shall be forthwith rectified and made good by and at the 
expense of the Contractor and in a manner satisfactory to the Engineer. 


The Contractor shall reimburse the Owner for any expense, losses or damages incurred 
in consequence of any defect, error, omission or act of the Contractor or its employees, 
as determined by the Engineer, occurring before the final payment. 


SANITARY REGULATIONS: 


Sanitary conveniences for the use of all persons employed on the work, properly screened 
from public observation, shall be provided in sufficient numbers in such manner and at 
such locations as may be approved. The contents shall be removed and disposed of in a 
satisfactory manner as the occasion requires. The Contractor shall rigorously prohibit the 
committing of nuisances within, on or about the work. Any employees found violating 
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these provisions shall be discharged and not again employed on the work without the 
written consent of the Engineer. The sanitary conveniences specified above shall be the 
obligation and responsibility of the Contractor. 


SAFETY AND HEALTH REGULATIONS: 


This project is subject to the Safety and Health regulations of the U.S. Department of 
Labor set forth in 29 CFR, Part 1926, and to the Massachusetts Department of Labor and 
Industries, Division of Industrial Safety "Rules and Regulations for the Prevention of 
Accidents in Construction Operations (454 CMR 10.0 et. seq.)." The Contractor shall be 
familiar with the requirements of these regulations. 


SITE INVESTIGATION: 


The Contractor acknowledges that it has satisfied itself as to the conditions existing at 
the site of the work, the type of equipment required to perform this work, the quality and 
quantity of the materials furnished as far as this information is reasonably ascertainable 
from an inspection of the site, as well as from information presented by the drawings and 
specifications made a part of this contract. Any failure of the Contractor to acquaint itself 
with available information will not relieve it from the responsibility for estimating 
properly the difficulty or cost of successfully performing the work. The Owner assumes 
no responsibility for any conclusion or interpretation made by the Contractor based on 
the information made available by the Owner. 


HANGERS, PADS, AND SUPPORTS: 


Unless otherwise indicated, hangers and supports shall be by the trade providing the 
supported item. 


Except where detailed or specified, design of hangers and supports shall be the 
responsibility of the Contractor. All parts of such hangers or supports shall be designed 
in accordance with accepted engineering practice, using a factor of safety of at least 2. 


When proprietary hangers, etc., are supplied, satisfactory evidence of the strength of such 
items shall be furnished. 


Hangers for items hung from steel and concrete shall be centered on the vertical center 
of gravity of the beam. 


Locations and sizes of openings, sleeves, concrete pads, steel frames, and other 
equipment supports are indicated on the drawings for bidding purposes only. Final sizes 
and locations of such items shall be obtained from the shop drawings. 


SLEEVES, HOLES, HANGERS, INSERTS, ETC.: 


Except where holes and openings are dimensioned, and hangers, inserts, and supports are 
fully called for on the architectural and structural drawings (or reference is made thereon 
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to drawings containing such information) to accommodate mechanical or electrical items, 
they shall be by the mechanical or electrical trade concerned. 


Sleeves, inserts, anchors, etc., supplied under the mechanical and electrical contracts in 
sufficient time to so permit, shall be set in concrete, masonry, etc., or fastened to steel 
deck, etc., by the respective architectural or structural trade. Where not supplied in 
sufficient time, installation of such items shall be the responsibility of the mechanical or 
electrical trade involved. 


Nothing shall be suspended from the steel roof deck and no fastenings made to it, except 
with the prior permission of the Engineer. Request for permission shall be accompanied 
by full details of the hanger or fastener, including the weight of the item to be suspended. 


Nailers and other wood members attached to steel or masonry, for which fasteners are 
not indicated on the design drawings or in the specification, shall be fastened with the 
equivalent of /2-inch diameter bolts at 3 feet 0.c. 


Openings for mechanical and electrical items in finished areas of the building shall be 
closed off with near escutcheon plates or similar closures. These closures shall be by the 
mechanical or electrical trade involved. 


ROOF PROTECTION: 


Where work must be performed over completed roofing, the roofing shall be protected 
by 2 layers of ¥2-inch thick plywood, laid with joints in the second layer offset 1/2 sheet 
width and length from joints in the first layer. No material shall be stored, or work 
performed on areas of roof which are not so protected. 


WEATHER PROTECTION: 


In conformance with Sections 44F and 44G of Chapter 149 of the General Laws of 
Massachusetts, the General Contractor shall install weather protection and shall furnish 
adequate heat in the area so protected during the months of November through March. 
Standards for such specifications shall be established by the Director of Building 
Construction in the Executive Office for Administration and Finance. 


ELECTRIC SERVICE: 


The Contractor shall make all necessary applications and arrangements and pay for all 
fees and charges for electrical energy for power and light necessary for the proper 
completion of this contract during its entire progress. The Contractor shall provide and 
pay for all temporary wiring, switches, connections, and meters. 


There shall be sufficient electric lighting so that all work may be done in a skillful 
manner where there is not sufficient daylight. 


10/05/2023 01110-6 


3.17 HAZARDOUS WASTE: 


Should the Contractor, while performing work under this contract, uncover hazardous 
materials (other than those identified in this specification to be addressed by the 
Contractor, if applicable), as defined in Massachusetts Hazardous Waste Regulations 310 
CMR 30.00, it shall immediately notify the Engineer. The Contractor is not, and has no 
authority to act as, a handler, generator, operator or disposer of hazardous or toxic 
substances found or identified at the site, and the Owner shall undertake all such 
functions. 


END OF SECTION 
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SECTION 01140 


SPECIAL PROVISIONS 


PART 1 - GENERAL 


Not used 


PART 2 - PRODUCTS 


Not used 


PART 3 - EXECUTION 


3.01 WATER FOR CONSTRUCTION PURPOSES: 


A. In locations where water is in sufficient supply, the Contractor may be allowed to use 
water without charge for jetting backfill and other construction purposes. The express 
approval of the Owner shall be obtained before water is used. Waste of water by the 
Contractor shall be sufficient cause for withdrawing the privilege of unrestricted use. 


B. If no water is available, the Contractor shall supply water at no additional cost to the 
Owner. 


3.02 PIPE LOCATION: 


Pipe shall be located substantially as indicated on drawings. The Owner reserves the 
right, acting through the Engineer, to make such modifications as may be deemed 
desirable to avoid interference with existing structures or for other reasons. 


3.03 DIMENSIONS OF EXISTING STRUCTURES: 


Where the dimensions and locations of existing structures are of critical importance in 
the installation or connections of new work, the Contractor shall verify such dimensions 
and locations in the field before the fabrication of any material or equipment that is 
dependent on the correctness of such information. 


3.04 OCCUPYING PRIVATE PROPERTY: 
The Contractor shall not enter upon nor occupy with men, equipment or materials any 


property outside of the public highways or Owner’s easements, except with the written 
consent of the property owner or property owner’s agent. 
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EXISTING UTILITY LOCATIONS — CONTRACTOR’S RESPONSIBILITY: 


The location of existing underground services and utilities shown on the drawings is 
based on available records. It is not warranted that all existing utilities and services are 
shown, or that shown locations are correct. The Contractor shall be responsible for 
having the utility companies locate their respective utilities on the ground prior to 
excavating. 


To satisfy the requirements of Massachusetts law, Chapter 82, Section 40, the Contractor 
shall, at least 72 hours, exclusive of Saturdays, Sundays and holidays, prior to excavation 
in the proximity of telephone, gas, cable television and electric utilities, notify the 
utilities concerned by calling “DIG SAFE” at telephone number: 1-888-344-7233. 


The Contractor shall coordinate all work involving utilities and shall satisfy itself as to 
the existing conditions of the areas in which it is to perform its work. It shall conduct 
and arrange its work so as not to impede or interfere with the work of other contractors 
working in the same or adjacent areas. 


COORDINATION OF WORK: 


The General Contractor shall be responsible for coordinating its own work as well as 
that of any subcontractors. It shall be responsible for notification of the Engineer when 
each phase of work is expected to begin and the approximate completion date. 


TIME FOR COMPLETION OF CONTRACT: 


The time for completion of this contract is stipulated in the Form of/for General Bid. 
The Bidder shall base its bid on completing the proposed work by the completion date 
stipulated in Section 00410, FORM OF GENERAL BID/FORM FOR GENERAL BID. 


MAINTENANCE OF TRENCH SURFACE: 


After backfilling and compacting the trench, the Contractor shall be responsible for 
keeping the ground surface dry and passable at all times until the surface has been 
restored to original conditions. 


DESIGN OF EQUIPMENT: 


Attention is directed to the fact that the layout of certain equipment is based on that of 
one manufacturer. If other equipment is submitted for approval, the Contractor shall 
prepare and submit for approval at its expense, detailed structural, mechanical and 
electrical drawings, equipment lists, maintenance requirements, and any other data 
required by the Engineer, showing all necessary changes and embodying all special 
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features of the equipment it proposes to furnish. Such changes, if approved, shall be 
made at the expense of the Contractor. 


3.10 SERVICES OF MANUFACTURER’S REPRESENTATIVE: 


A. The Contractor shall arrange for a qualified service representative, at a time suitable to 
the Engineer, from the company manufacturing or supplying certain equipment as 
indicated on the detailed specifications, to perform the duties described herein. 


B. After installation of the listed equipment has been completed and the equipment is 
presumably ready for operation, but before others operate it the representative shall 
inspect, operate, test, and adjust the equipment. The inspection shall include, but shall 
not be limited to, the following points as applicable: 


1. 


Soundness (without cracks or otherwise damaged parts); completeness in all 
details, as specified; correctness in setting, alignment, and relative arrangement 
of various parts; adequacy and correctness of packing, sealing and lubricants. 


The operation, testing, and adjustment shall be as required to prove that the 
equipment is left in proper condition for satisfactory operation under the 
conditions specified. Where called for in the specifications, vibration readings 
shall be made and the equipment balanced accordingly. 


On completion of its work, the Contractor shall submit in triplicate to the 
Engineer the manufacturer’s or supplier representative’s complete signed report 
of the results of its inspection, operation, adjustments, and test. The report shall 
include detailed descriptions of the points inspected, tests and adjustments 
made, quantitative results obtained if such are specified, and suggestions for 
precautions to be taken to ensure proper maintenance. The report shall also 
include a certificate that the equipment conforms to the requirements of the 
contract and is ready for permanent operation and that nothing in the installation 
will render the manufacturer’s warranty null and void. 


After the Engineer has reviewed the reports from the manufacturer’s 
representative, the Contractor shall make arrangements to have the 
manufacturer’s representative present when the field acceptance tests are made. 


3.11 COMPLIANCE WITH PERMITS: 


A. The Contractor shall perform all work in conformance with requirements of the Permits, 
which appear in Section 00890 — PERMITS. 


3.12. CUTTING, FITTING AND PATCHING: 


A. The Contractor shall do all cutting, fitting, or patching of its work that may be required 
to make its several parts come together properly and fit it to receive or be received by 
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work of other Contractors, as shown upon or reasonably implied by the drawings and 
the specifications for the completed structure, including all existing work. 


The Contractor shall not endanger any work by cutting, digging, or otherwise and shall 
not cut or alter the work of any other Contractor, save with the consent of the Engineer. 


All holes or openings required to be made in new or existing work, particularly at pipe, 
conduit, or other penetrations not covered by escutcheons or plates shall be neatly 
patched. All such holes shall be made completely watertight as approved by the 
Engineer. 


Size and locations of holes required in steel, concrete, or other structural or finish 
materials for piping, wiring, ducts, etc., which have not been located and detailed on the 
drawings shall be approved by the Engineer prior to layout and cutting thereof. All holes 
shall be suitably reinforced as required by the Engineer. 


Workmanship and materials of patching and repair work shall match the adjacent similar 
work and shall conform to the applicable sections of the specification. Patches and joints 
with existing work shall provide, as applicable in each case, visual, structural, and 
waterproofing continuity. 


CONNECTIONS TO EXISTING WATER SYSTEMS: 


The Owner will, upon 24-hour notice from the Contractor, assist the Contractor by 
locating and opening or closing any and all valves required for draining or admitting 
water to the various sections of the water main as required to perform the proposed work. 
No damages shall be claimed by the Contractor for delays in dewatering pipelines nor 
shall any damages be claimed because of water leaking through closed valves after 
dewatering is completed. 


Connections to the existing distribution system shall be made with the mains under 
pressure unless the lines can be temporarily taken out of service as approved by the 
Owner. 


The Contractor will be required to make test excavations to ascertain that the proposed 
position of the connections will be clear of joints, fittings, or other obstructions. 


If any failure occurs in connection to existing mains, service shall be restored in the 
shortest possible time, the Contractor working around the clock, if necessary. The 
Contractor shall cooperate with the Owner in notifying the consumers or supplying 
emergency water. If required by Owner, the Contractor shall make connections to water 
mains during night hours, on Sunday or at other times of off-peak demand for water. 


PROTECTION OF AQUIFER: 


The Contractor’s attention is directed to the fact that the construction area is located 
within the watershed of the existing water supply. The Contractor shall take extra 
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precautions to ensure that no pollutants enter the groundwater table from the 
construction area. The Contractor shall not store fuels or other hazardous materials or 
potential contaminants on the construction site. In the event of a spill, the Contractor 
shall immediately notify the Engineer. 


CONTRACTOR’S REPRESENTATIVE: 
The Contractor shall designate a representative who will be available to respond to 


emergency calls by the Owner at any time day and night and on weekends and holidays 
should such a situation arise. 


VISUAL RECORDING: 


Before beginning construction, the Contractor shall make a color DVD recording along 
the entire work length. One complete recording, for the entire project length, shall be 
furnished to the Engineer prior to the start of the work. The visual recording shall be 
identified by street name, as applicable, and station. 


OPERATOR TRAINING: 


A trained representative of the manufacturer of all equipment shall instruct the plant 
operating personnel on the operation and maintenance of the equipment. The Owner 
reserves the right to videotape all training sessions. 


HOURS OF CONSTRUCTION ACTIVITY: 


The Contractor shall conduct all construction activity between 7:00 a.m. and 5:00 p.m., 
Monday through Friday. No construction work shall be allowed on Saturdays, Sundays 
or Holidays without written authorization from the Owner. 


The Owner will provide personnel for assistance in locating and operating valves at no 
cost to the Contractor during the Owner’s normal working hours (Monday through 
Friday 7:00 a.m. to 3:00 p.m.). When this assistance is required by the Contractor 
outside of the Owner’s normal working hours the cost will be incurred by the Contractor 
at the prevailing overtime rate of pay for the personnel providing the assistance. The 
Owner will bill the Contractor directly. 


CONSTRUCTION CREWS: 


The Contractor shall not increase the number of construction crews assigned to the work 
without providing one-week advance notice to the Engineer. 
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3.20 EXTENSION OF UTILITIES TO SITE: 


The Owner will directly pay the cost of extending electric and gas service to the pump 
station site. Contractor shall be fully responsible for coordinating the work with the 
individual utilities. 


3.21 HANDLING OF ASBESTOS CEMENT PIPE: 


The Contractor will be required to connect to and/or remove asbestos-cement pipe on 
this project. There are special requirements for performing this work in accordance with 
OSHA and other federal and state standards. Please refer to Specification Section 
02111, Asbestos Abatement for Underground Utilities for requirements for performing 
this work. 


3.22 MASSACHUSETTS DATA SECURITY REGULATIONS: 


The Contractor is required to comply with data security regulations contained in 201 
CMR 17.00 that have been established to safeguard personal information of 
Massachusetts residents contained in paper or electronic records. The Contractor shall 
not submit to the Engineer or Owner documents in paper or electronic form that contain 
personal information (person’s name combined with one or more of the following — 
Social Security Number, driver’s license number or state-issued identification card 
number, financial institution account number, or credit or debit card number). Any 
document submitted to the Engineer that violates this provision shall be returned to the 
Contractor and the Contractor shall remove personal information from the document 
prior to resubmitting it to the Engineer. The Contractor shall require each Subcontractor 
to also comply with the MA data security regulations insofar as they involve submittal 
of personal information to the Engineer and Owner. 


323 WINTER WORK: 


No work shall be performed in the hardened surface of any street or way between 
November 15" and April 1‘ of any year without prior written approval from the Owner. 


END OF SECTION 
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SECTION 01250 


PRICE ADJUSTMENTS 


PART | - GENERAL 


1.01 WORK INCLUDED: 
A. Price adjustments, as required by MGL Chapter 30, Section 38A, shall be implemented 
for this Project. Price adjustments, as enumerated in Part 3 of this specification, shall be 


made for the following items: 


Water and Sewer Projects 


e Diesel fuel and gasoline 
e = Liquid asphalt 
e Portland cement contained in cast-in-place concrete 


B. Price adjustments shall be made in accordance with the methodology adopted by the 
Massachusetts Department of Transportation in the following SPECIAL PROVISIONS 
documents, which are attached, but modified as contained herein: 


1. Document 00811 Monthly Price Adjustment for Hot Mix Asphalt Mixtures, 
revised July 8, 2016 

2. Document 00812 Monthly Price Adjustment for Diesel fuel and Gasoline, revised 
January 26, 2009 

3. Document 00813 Price Adjustments for Structural Steel and Reinforcing Steel, 
dated March 16,2023 

4. Document 00814 Price Adjustments for Portland Cement concrete Mixes, dated 
January 12, 2009 


C. Base and Period Prices used to calculate price adjustments shall be as published by the 
Massachusetts Department of Transportation as presented in Documents 00811 through 
00814. 
1.02 CONTRACTOR CREDIT TO OWNER SHOULD PRICES DECREASE: 


A. Price adjustments will only be made if the variance between the base price and the period 
price is Five Percent (5%) or more. 


B. In the instance where the period price is below the base price by 5% or more, then the 
Contractor shall credit the Owner the adjustment. 


PART 2 - PRODUCTS 


Not used 
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PART 3 - EXECUTION 


3.01 


3.02 


3.03 


DIESEL FUEL AND GASOLINE: 


Price adjustments shall be determined based on documented quantities of diesel fuel and 
gasoline usage for site dedicated equipment. This methodology shall replace the price 
adjustment basis on fuel usage factors, as described within the Massachusetts 
Department of Transportation Document 00812. 


All site dedicated equipment shall be approved by the Engineer for the calculation of 
any qualifying price adjustment. Prior to the start of work the Contractor shall submit to 
the Engineer a list of all dedicated equipment for the project. The Contractor shall 
forward updated submittals, as necessary, throughout the duration of the contract. Only 
that equipment included within the current approved list shall be considered eligible for 
calculating a price adjustment under this Section 01250. 


The Contractor shall submit fuel delivery slips to the Engineer as a basis for calculating 
total diesel fuel and gasoline usage for site dedicated equipment. At a minimum, the 
delivery slips will include the name of the fuel delivery company, the date and location 
of fueling, the type of fuel, description of the fueled equipment and the quantity for each 
type of fuel delivered in gallons. Any slips not providing the minimum information shall 
not be included in the calculation of total diesel fuel and gasoline usage for price 
adjustment purposes. 


LIQUID ASPHALT: 


The “Period Price Method” shall be used to determine price adjustments. For projects 
utilizing reclaimed asphalt include Reclaimed Asphalt Pavement (RAP) Factor (0.0 to 
<1.0) in calculation of the total price adjustment. Otherwise, use RAP Factor = 1.0. 


For bid items involving asphalt paving that are measured and paid on a linear foot basis, 
or some other basis besides tonnage, the number of tons shall be determined by the 


Engineer using compacted measure of thickness within the established payment limits. 


Asphalt paving not separately measured for payment but rather included as an incidental 
component of work under a related bid item shall not be considered for price adjustment. 


STRUCTURAL AND REINFORCING STEEL: 
Steel price adjustments shall not be made for water and sewer projects. 
Period prices for steel are subject to change up to four (4) months after the date of 


original publication. Therefore, no price adjustment will be made until the index for the 
period is finalized. 
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3.04 PORTLAND CEMENT AND CONCRETE: 
A. The price adjustment applies to all projects contained herein in Section 1.01A. 
B. Field Concrete used in water and sewer projects, typically used for thrust blocks and 
concrete encasement, shall not be considered for price adjustment. Cast-in-place 


concrete used on these projects will be included in the price adjustment determination. 


END OF SECTION 
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ATTACHMENT FOR SECTION 01250 PRICE ADJUSTMENTS 


MASSDOT DOCUMENTS 00811-00814 
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DOCUMENT 00811 
SPECIAL PROVISIONS 
MONTHLY PRICE ADJUSTMENT FOR HOT MIX ASPHALT (HMA) MIXTURES 
ENGLISH AND METRIC UNITS 
Revised: 07/08/2016 


This provision applies to all projects using greater than 100 tons (91 megagrams) of hot mix asphalt (HMA) mixtures 
containing liquid asphalt cement as stipulated in the Notice to Contractors section of the bid documents. 


Price Adjustments will be based on the variance in price, for the liquid asphalt component only, between the Base 
Price and the Period Price. They shall not include transportation or other charges. Price Adjustments will occur on a 
monthly basis. 


Base Price 

The Base Price of liquid asphalt on a project as listed in the Notice to Contractors section of the bid documents is a 
fixed price determined by the Department at the time of the bid using the same method as the determination of the 
Period Price detailed below. The Base Price shall be used in all bids. 


Period Price 

The Period Price is the price of liquid asphalt for each monthly period as determined by the Department using the 
average selling price per standard ton of PG64-28 paving grade (primary binder classification) asphalt, FOB 
manufacturer's terminal, as listed under the "East Coast Market - New England, Boston, Massachusetts area" 
section of the Poten & Partners, Inc. "Asphalt Weekly Monitor". This average selling price is listed in the issue 
having a publication date of the second Friday of the month and will be posted as the Period Price for that month. 
The Department will post this Period Price on its website at http://www.mhd.state.ma.us/ within two (2) business 
days following its receipt of the relevant issue of the "Asphalt Weekly Monitor". Poten and Partners has granted 
the Department the right to publish this specific asphalt price information sourced from the Asphalt Weekly 
Monitor. This method of period price determination was formerly called the New Asphalt Period Price Method. 
Separate website postings using both the New Asphalt Period Price Method and the Old Asphalt Period Price 
Method were discontinued after June 2013. 


Price Adjustment Determination, Calculation and Payment 
The Contract Price of the HMA mixture will be paid under the respective item in the Contract. Price Adjustments, 


as herein provided, either upwards or downwards, will be made after the work has been performed using the monthly 
period price for the month during which the work was performed. 


Price Adjustments will be paid only if the variance from the Base Price is 5% or more for a monthly period. The 
complete adjustment will be paid in all cases with no deduction of the 5% from either upward or downward 
adjustments. 


The Price Adjustment applies only to the actual virgin liquid asphalt content in the mixture placed on the job in 
accordance with the Standard Specifications for Highways and Bridges, Division III, Section M3.11.03. 


Price Adjustments will be separate payment items. The pay item numbers are 999.401 for a positive price 
adjustment (a payment) and 999.402 for a negative price adjustment (a deduction). Price Adjustments will be 
calculated using the following equation: 


Price Adjustment = Tons of HMA Placed X Liquid Asphalt Content % X RAP Factor X (Period Price - Base Price) 


No Price Adjustment will be allowed beyond the Completion Date of this Contract, unless there is a Department- 
approved extension of time. 


KKK END OF DOCUMENT 70080 


DOCUMENT 00812 


SPECIAL PROVISIONS 
MONTHLY PRICE ADJUSTMENT FOR DIESEL FUEL AND GASOLINE — 
ENGLISH UNITS 


Revised: 01/26/2009 


This monthly fuel price adjustment is inserted in this contract because the national and worldwide energy situation 
has made the future cost of fuel unpredictable. This adjustment will provide for either additional compensation to 
the Contractor or repayment to the Commonwealth, depending on an increase or decrease in the average price of 
diesel fuel or gasoline. 


This adjustment will be based on fuel usage factors for various items of work developed by the Highway Research 
Board in Circular 158, dated July 1974. These factors will be multiplied by the quantities of work done in each item 
during each monthly period and further multiplied by the variance in price from the Base Price to the Period Price. 


The Base Price of Diesel Fuel and Gasoline will be the price as indicated in the Department’s web site 
(www.mhd.state.ma.us) for the month in which the contract was bid, which includes State Tax. 


The Period Price will be the average of prices charged to the State, including State Tax for the bulk purchases made 
during each month. 


This adjustment will be effected only if the variance from the Base Price is 5% or more for a monthly period. The 


complete adjustment will be paid in all cases with no deduction of the 5% from either upward or downward 
adjustments. 


No adjustment will be paid for work done beyond the extended completion date of any contract. 
Any adjustment (increase or decrease) to estimated quantities made to each item at the time of final payment will 
have the fuel price adjustment figured at the average period price for the entire term of the project for the difference 


of quantity. 


The fuel price adjustment will apply only to the following items of work at the fuel factors shown: 


ITEMS COVERED FUEL FACTORS 
aaa | eam 


0.29 0.15 
Gallons / CY. Gallons / CY 


Excavation: and Borrow Work: 

Items 120, 120.1, 121, 123, 124, 125, 127, 129.3, 140, 
140.1, 141, 142, 143, 144., 150, 150.1, 151 and 151.1 
(Both Factors used) 


Surfacing Work: 2.90 Does Not Apply 
All Items containing Hot Mix Asphalt Gallons / Ton 


CRICK END OF DOCUMENT *****#*## 
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DOCUMENT 00813 
SPECIAL PROVISIONS 
PRICE ADJUSTMENTS FOR STRUCTURAL STEEL AND REINFORCING STEEL 
March 16, 2023 


This special provision applies to all projects containing the use of structural steel and/or reinforcing steel as 
specified elsewhere in the Contract work. It applies to all structural steel and all reinforcing steel, as defined below, 
on the project. Compliance with this provision is mandatory, i.e., there are no “opt-in” or “opt-out” clauses. Price 
adjustments will be handled as described below and shall only apply to unfabricated reinforcing steel bars and 
unfabricated structural steel material, consisting of rolled shapes, plate steel, sheet piling, pipe piles, steel castings 
and steel forgings. 


Price adjustments will be variances between Base Prices and Period Prices. Base Prices and Period Prices are 
defined below. 


Price adjustments will only be made if the variances between Base Prices and Period Prices are 5% or more. A 
variance can result in the Period Price being either higher or lower than the Base Price. Once the 5% threshold has 
been achieved, the adjustment will apply to the full variance between the Base Price and the Period Price. 


Price adjustments will be calculated by multiplying the number of pounds of unfabricated structural steel material or 
unfabricated reinforcing steel bars on a project by the index factor calculated as shown below under Example of a 
Period Price Calculation. 


Price adjustments will not include guardrail panels or the costs of shop drawing preparation, handling, fabrication, 
coatings, transportation, storage, installation, profit, overhead, fuel costs, fuel surcharges, or other such charges not 
related to the cost of the unfabricated structural steel and unfabricated reinforcing steel. 


The weight of steel subject to a price adjustment shall not exceed the final shipping weight of the fabricated part by 
more than 10%. 


Base Prices and Period Prices are defined as follows: 


Base Prices of unfabricated structural steel and unfabricated reinforcing steel on a project are fixed prices 
determined by the Department and found in the table below. While it is the intention of the Department to make this 
table comprehensive, some of a project’s unfabricated structural steel and/or unfabricated reinforcing steel may be 
inadvertently omitted. Should this occur, the Contractor shall bring the omission to the Department’s attention so 
that a contract alteration may be processed that adds the missing steel to the table and its price adjustments to the 
Contract. 


The Base Price Date is the month and year of the most recent finalized period price index at the time that MassDOT 
opened bids for the project. The Base Price Index for this contract is the Steel PPI listed in the Notice to Contractors. 


Period Prices of unfabricated structural steel and unfabricated reinforcing steel on a project are variable prices that 
have been calculated using the Period Price Date and an index of steel prices to adjust the Base Price. 


The Period Price Date is the date the steel was delivered to the fabricator as evidenced by an official bill of lading 
submitted to the Department containing a description of the shipped materials, weights of the shipped materials and 
the date of shipment. This date is used to select the Period Price Index. 


The index used for the calculation of Period Prices is the U.S. Department of Labor Bureau of Labor Statistics 
Producer Price Index (PPI) Series ID WPU101702 (Not Seasonally Adjusted, Group: Metals and Metal Products, 
Item: Semi-finished Steel Mill Products.) As this index is subject to revision for a period of up to four (4) months 
after its original publication, no price adjustments will be made until the index for the period is finalized, i.e., the 
index is no longer suffixed with a “(P)”. 
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Period Prices are determined as follows: 


Period Price = Base Price X Index Factor 
Index Factor = Period Price Index / Base Price Index 


Example of a Period Price Calculation: 


Calculate the Period Price for December 2009 using a Base Price from March 2009 of $0,82/Pound for 1,000 
Pounds of ASTM A709 (AASHTO M270) Grade A36 Structural Steel Plate. 


The Period Price Date is December 2009. From the PPI website*, the Period Price Index = 218.0. 
The Base Price Date is March 2009. From the PPI website*, the Base Price Index = 229.4. 


Index Factor = Period Price Index / Base Price Index = 218.0 / 229.4 = 0.950 
Period Price = Base Price X Index Factor = $0.82/Pound X 0.950 = $0.78/Pound 


Since $0.82 - $0.78 = $0.04 is less than 5% of $0.82, no price adjustment is required. 


If the $0.04 difference shown above was greater than 5% of the Base Price, then the price adjustment would be 
1,000 Pounds X $0.04/Pound = $40.00. Since the Period Price of $0,78/Pound is less than the Base Price of 
$0.82/Pound, indicating a drop in the price of steel between the bid and the delivery of material, a credit of 
$40.00 would be owed to MassDOT. When the Period Price is higher than the Base Price, the price adjustment 
is owed to the Contractor, 


* To access the PPI website and obtain a Base Price Index or a Period Price Index, go to 
http://data.bls.gov/cgi-bin/srgate 


End of example. 
The Contractor will be paid for unfabricated structural steel and unfabricated reinforcing steel under the respective 
contract pay items for all components constructed of either structural steel or reinforced Portland cement concrete 
under their respective Contract Pay Items. 


Price adjustments, as herein provided for, will be paid separately as follows: 


Structural Steel 
Pay Item Number 999.449 for positive (+) pay adjustments (payments to the Contractor) 


Pay Item Number 999.457 for negative (-) pay adjustments (credits to MassDOT Highway Division) 


Reinforcing Steel 
Pay Item Number 999.466 for positive (+) pay adjustments (payments to the Contractor) 


Pay Item Number 999.467 for negative (-) pay adjustments (credits to MassDOT Highway Division) 


No price adjustment will be made for price changes after the Contract Completion Date, unless the MassDOT 
Highway Division has approved an extension of Contract Time for the Contract, 


00813 - 2 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. XXXXXX-CCCCC 


BASE PRICES 

The Department’s table of Base Prices specified above is updated monthly. The 
current table is attached to this Document 00813 and included in each new 
contract. 
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DOCUMENT 00814 


SPECIAL PROVISIONS 
PRICE ADJUSTMENT FOR PORTLAND CEMENT CONCRETE MIXES 


January 12, 2009 


This provision applies to all projects using greater than 100 Cubic Yards (76 Cubic Meters) of Portland 
cement concrete containing Portland cement as stipulated in the Notice to Contractors section of the Bid 
Documents. This Price Adjustment will occur on a monthly basis. 


The Price Adjustment will be based on the variance in price for the Portland cement component only from 
the Base Price to the Period Price. It shall not include transportation or other charges. 


The Base Price of Portland cement on a project is a fixed price determined at the time of bid by the 
Department by using the same method as for the determination of the Period Price (see below) and found in 
the Notice to Contractors. 


The Period Price of Portland cement will be determined by using the latest published price, in dollars per 
ton (U.S.), for Portland cement (Type I) quoted for Boston, U.S.A. in the Construction Economics section 
of ENR Engineering News-Record magazine or at the ENR website http://www.enr.com under 
Construction Economics. The Period Price will be posted on the MassHighway website the Wednesday 
immediately following the publishing of the monthly price in ENR, which is normally the first week of the 
month. 


The Contract Price of the Portland cement concrete mix will be paid under the respective item in the 
Contract. The price adjustment, as herein provided, upwards or downwards, will be made after the work 
has been performed, using the monthly period price for the month during which the work was performed. 


The price adjustment applies only to the actual Portland cement content in the mix placed on the job in 
accordance with the Standard Specifications for Highways and Bridges, Division III, Section M4.02.01. 
No adjustments will be made for any cement replacement materials such as fly ash or ground granulated 
blast furnace slag. 


The Price Adjustment will be a separate payment item. It will be determined by multiplying the number of 
cubic yards of Portland cement concrete placed during each monthly period times the Portland cement 
content percentage times the variance in price between the Base Price and Period Price of Portland cement. 


This Price Adjustment will be paid only if the variance from the Base Price is 5% or more for a monthly 
period. The complete adjustment will be paid in all cases with no deduction of the 5% from either upward 


or downward adjustments. 


No Price Adjustment will be allowed beyond the Completion Date of this Contract, unless there is a 
Department-approved extension of time. 
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END OF DOCUMENT 


SECTION 01270 


MEASUREMENT AND PAYMENT 


PART 1 - DESCRIPTION 


1.01 


GENERAL: 


The following subsections describe the measurement of and payment for the work to be 
done under the items listed in Section 00410, FORM OF GENERAL BID. 


All work performed as described in these contract documents will be paid for under one 
or more of the items listed in the FORM OF GENERAL BID. All other activities required 
in connection with performance of the work, including all work required under Division 
1, GENERAL REQUIREMENTS, whether described in the contract documents or 
mandated by applicable codes, permits and laws, will not be separately paid for unless 
specifically provided for in the form of general bid, but will be considered incidental to 
performance of the overall project. 


Each unit or lump-sum price stated in the FORM OF GENERAL BID shall constitute full 
compensation as herein specified for each item of work completed in accordance with the 
drawings and specifications, including cleanup. 


The payment items listed herein and in the FORM OF GENERAL BID are intended to 
provide full payment for the work shown on the drawings and specified herein. Any work 
called for or implied in the documents but not listed as a payment item shall be considered 
incidental to the overall project. 


Unless otherwise noted, each item shall be furnished and installed in accordance with the 
technical section whether a specific applicable payment item exists or not. 


Unless otherwise noted, all earthwork shall be included under any item requiring 
excavation. The prices for those items that involve excavation shall include 
compensation for disposal of surplus excavated material, and installation of all necessary 
sheeting and bracing. 


In all items involving excavation, the price shall be based on doing the entire excavation 
in earth. Where rock is excavated, the price therefor shall be in addition to the cost of 
excavating earth and no deduction shall be made in the amount for earth excavation. 


The price for all pipe items for sewers, wyes, tees, building connections, chimneys, 
pressure sewers, force mains, fittings, valves, service connections, and other pipelines 
shall constitute full compensation for furnishing, laying, jointing, and testing pipe; earth 
excavation and backfill; crushed stone bedding; and cleaning up. 
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1.02 SEWERS COMPLETE IN PLACE: 


A. — The length of sewers to be paid for under the appropriate subdivisions of this item shall 
be measured by the linear foot along the completed sewers, including wyes and tees, from 
centerline of manhole to centerline of manhole. Measurement of depth of sewer shall be 
the vertical distance from the existing ground surface to the invert of the sewer. 


B. The unit prices under the appropriate subdivisions of this item shall constitute full 
compensation for constructing the sewers, complete in place, as indicated on the drawings 
and as specified, including furnishing and installing pipe and fittings, excavation, backfill, 
bedding, select material, clearing, grubbing, testing, removal and replacement of 
sidewalks and curbing and all work incidental thereto and not specifically included for 
payment under other items. 


C. Ten (10) percent may be withheld from payment under the item until the sewer has 
satisfactorily passed the testing requirements as specified. 


1.03 BUILDING CONNECTIONS SYSTEMS: 
A. WYES AND TEES: 


1. The unit price to be paid for under the appropriate subdivisions of this item shall be 
measured for payment per wye or tee installed within the main sewer. 


2. The contract unit price under the appropriate sub-divisions of this item shall 
constitute full compensation for furnishing and installing wyes or tees in the main 
sewer, complete, as indicated on the drawings and/or specified, including all work 
incidental thereto and not specifically included for payment under other items. 


B. CHIMNEYS: 


1. The unit price to be paid for under the appropriate subdivisions of this item shall be 
measured for payment per vertical foot of chimney completed in place. 
Measurement shall be based on the distance from the crown of the sewer to the plug 
of the top wye branch of the completed chimney. Minimum vertical height of 
chimney that will be measured for payment will be three (3) vertical feet for 
chimneys encased with ABS pipe or Sonotube and crushed stone or four (4)) 
vertical feet when using precast concrete chimneys. 


2. The contract unit price under the appropriate subdivisions of this item shall 
constitute full compensation for constructing the chimney, including excavation 
and backfill, the vertical pipe and encasement, wye and plug at the top, and the 
additional incremental cost of the transition pipe and fittings needed at the top of 
the chimney, as shown on the drawings and/or as specified, including all work 
incidental thereto and not specifically included for payment under other items. 
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C. BUILDING CONNECTIONS: 


1. 


The length of building connections to be paid for under the appropriate subdivisions 
of this item shall be measured per linear foot along the horizontal projection of the 
centerline of the completed building connection, from the centerline of the main 
sewer to the end of the building connection. 


Building connections shall be paid at the contract unit price under the Item "6-inch 
PVC Building Connections." The unit price under this Item shall include 
excavation, backfill, crushed stone and select backfill; furnishing and installing 
pipe, fittings, detectable tracer tape, end plug, oak marker; restoration of the ground 
surface, including gravel subbase and pavement, loaming and seeding, surface 
restoration, sidewalk and curb replacement, and incidentals necessary to construct 
the building connections as shown on the drawings and/or as specified. 


1.04 SEWAGE FORCE MAINS AND FITTINGS: 


A. SEWAGE FORCE MAINS: 


1. 


The length of sewage force mains to be paid for under the appropriate subdivisions 
of this item shall be measured per linear foot along the centerline of the completed 
sewage force main, including fittings as required. 


The unit prices under the appropriate subdivision of this item shall constitute full 
compensation for constructing the force mains, complete-in place, as indicated on 
the drawings and/or as specified, including furnishing and installing pipe and 
fittings, excavation, backfill, bedding, select material, clearing, grubbing, testing, 
removal and replacement of sidewalks and curbing, and all incidentals thereto not 
specifically included for payment under other items. 


Rock excavation and disposal, if required for this work, shall be paid separately as 
described in ROCK EXCAVATION AND DISPOSAL. 


Ten (10) percent may be withheld from payment under this item until the force 
main has satisfactorily passed the testing requirements as specified. 


B. FORCE MAIN VALVE MANHOLE: 


1. 
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The unit price to be paid under the appropriate subdivisions of this item shall be 
measured for payment per completed force main valve manhole installed in place. 


The contract unit price under the appropriate subdivisions of this item shall 
constitute full compensation for excavation, crushed stone bedding, and backfill; 
furnishing and installing manholes, valves, fittings, gaskets, sealants, connections, 
frames, covers, access manhole rungs and all incidental work necessary to complete 
the force main manhole structures as shown on the drawings and/or specified 
herein. 
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C. CONNECTION TO EXISTING FORCE MAINS: 


1. 


The lump sum price for this item shall be measured for lump sum payment for 
connection to the existing 6-inch and 8-inch force mains installed complete in its 
entirety as shown on the drawings and as specified. 


The lump sum price shall include all necessary pipe, valves, fittings, gaskets, 
sealants, excavation, crushed stone bedding, and backfill required to expose the 
existing sewer force mains and make the final connections in a workmanlike 
manner, and shall also include all necessary precautions taken so as not to damage 
the existing sewer pipes or manholes. 


1.05 SEWER MANHOLES AND APPURTENANCES: 


A. Unless otherwise provided for, the work shall be measured per unit of completed work 
under the appropriate subdivisions of the item "Sewer Manholes and Appurtenances." 


B. BASES, FRAMES and COVERS: 


1. 


2s 


Bases, frames and covers shall be measured per set installed in place. 


The unit price for this item shall include excavation, crushed stone bedding, and 
backfill; furnishing and installing base, invert channels, steps, gaskets, sealants, 
connections and couplings; and all incidental work necessary to complete the 
precast concrete base as shown on the drawings and as specified herein. 


The unit price for this item shall also include furnishing and installing the frame 
and cover, and grouting the frame to the brick courses. 


C. WALLS AND CONES: 


1. 


Walls and cones shall be measured per vertical foot installed in place. 
Measurement shall be based on the vertical distance from the invert of the pipeline 
to the top of the completed frame at finished grade. 


Walls and cones shall be paid at the contract unit prices under the item "Precast 
Concrete Walls and Cones." The unit price for this item shall include excavation 
and backfill; furnishing and installing walls, cones, gaskets, seals, steps, and bricks 
and grout to grade; and all incidentals necessary to complete the precast concrete 
walls and cones as shown on the drawings and specified herein. 


D. STUBS & END CAPS: 


1. 
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Stubs and end caps shall be measured per stub and end cap installed in place under 
the item "Stubs and End Caps." 
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2. Stubs and end caps shall be paid at the contract unit price under the item "Stubs and 
End Caps." The unit price under this item shall include all earthwork, boots, and 
all incidental work necessary to complete the stub and end cap as shown on the 
plans and specified herein. 


1.06 WATER MAINS AND FITTINGS: 


A. Water mains, including all fittings noted on plans, compacted select backfill (as shown in 
the water main trench detail), couplings, joint and thrust restraints, and concrete backing, 
shall be measured per linear foot of water main installed, and shall be paid at the contract 
unit prices under the subdivisions of the item "Water Mains and Fittings." 


B. Measurement shall not include valves. The laying length of all valves shall be taken as 
12 inches and, for each valve; this length shall be subtracted from the length of pipe 
measured. 


C. All fittings used to provide clearance beneath existing utilities or hydrant laterals that are 
not shown on the plans shall be measured per pound and paid for under the item 
“Additional Fittings”. The weight of fittings up through 64-inch size shall be measured 
as compact ductile iron fittings (body weight only). 


D. Ten percent of the payment for the subdivisions of the item "Water Mains and Fittings" 
shall be withheld until the pipeline has satisfactorily passed the pressure test and 
disinfection requirements. 


E. The cost of making connections to existing water mains shall be considered incidental to 
the project. 


1.07 POLYETHYLENE ENCASEMENT 


A. — Polyethylene encasement for underground pipelines shall be measured per linear foot of 
polyethylene encasement installed and shall be paid for at the contract unit price under 
the item “Polyethylene Encasement”. 


1.08 TEMPORARY WATER SERVICE PIPING: 


A. Temporary water service piping shall be measured per linear foot completed as shown on 
the plans or as required by the Engineer and shall be paid at the contract unit price under 
the subdivisions of the item "Temporary Service Piping." Payment shall include paving, 
cutting trenches for road crossings, driveway crossings, connections to existing water 
mains and services, reconnection of existing services, temporary hydrants and valves, 
disinfection of temporary water service pipe, providing any tools requested by the local 
Fire Department for the operation of temporary hydrants and all incidental work 
associated with installing and maintaining temporary water main for the duration of the 
project. 
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B. Individual above ground connections to houses shall not be separately measured for 
payment, but shall be considered incidental to the installation of the temporary water 
service piping. 


C. Measurement for payment of temporary service piping shall stop at 40 feet from the last 
building on terminal pipe runs. 


1.09 HYDRANTS AND VALVES: 
A. — Hydrants shall be measured per hydrant installed, relocated or removed. Tapping sleeves 
and valves shall be measured per set installed. Valves shall be measured per valve 


installed. 


B. —Hydrants, tapping sleeve and valve sets and valves shall be paid at the contract price under 
the subdivisions of the item "Hydrants and Valves." 


C. The cost of making connections to existing mains, and the cost of joint restraints, 
couplings and concrete backing shall be considered incidental to the cost of the project. 


D. Thecost of providing valve boxes shall be considered incidental to the project. 


E. — The cost of removing abandoned valves and/or valve boxes shall be considered incidental 
to the project. 


1.10 SERVICE CONNECTIONS: 
A. Service piping, including couplings, shall be measured per linear foot completed. 
B. Corporation stops, including saddles if required, shall be measured per unit completed. 


C. Curb stops, including curb boxes and couplings, if required, shall be measured per unit 
completed. 


D. Payment shall be made at the contract unit prices under the subdivisions of the item 
"Service Connections." 


E. Payment shall include curb replacement, sidewalk replacement, temporary and/or 
permanent paving and/or loaming and seeding as required over the service connection. 


1.11 ROCK EXCAVATION AND DISPOSAL: 
A. — The cost of pre-blast surveys, vibration air blast monitoring, blasting records and post- 
blast inspection shall be considered incidental to the cost of rock excavation and disposal 


and will not be separately paid. 


B. Rock excavated and disposed of off-site by the Contractor shall be measured by the cubic 
yard, within the limits of excavation as defined in Paragraph C below. The unit price 
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established by the Engineer under Item Number 9a(1) is the minimum unit price to be 
used for rock excavation. The unit price to be inserted by the Contractor in its bid under 
Item Number 9a(2) is intended to reflect the Contractor’s additional costs for performing 
the rock excavation, should it decide that the minimum unit price in Item Number 9a(1) 
is insufficient compensation. 


C. Payment limits for rock excavation in trenches containing one pipe shall be as defined on 
the drawings. When two or more pipes are installed parallel to one another and the trench 
payment limits overlap, rock excavation in the overlap section will only be paid once. 


D. Where rock is encountered, it shall be uncovered but not excavated until measurements 
have been made by the Engineer, unless in the opinion of the Engineer, satisfactory 
measurements can be made in some other manner. 


E. Payment for this item includes rock excavation and disposal, furnishing and installing 
gravel borrow in its place, and providing all required documentation. 


F. The bidder should include in its bid for items involving excavation, the cost of doing the 
entire excavation as earth, the price for the Item "Rock Excavation and Disposal" being 
intended to cover the difference between the cost of rock excavation and the cost of earth 
excavation. The price for this item shall be paid in addition to any payment made for 
earth excavation. 


G. For all manholes and structures, measurement will be to one foot outside the widest 
dimension of the structure or shall be the maximum connecting trench width, whichever 
is greater. No allowance will be made for overbreakage. 


1.12 MISCELLANEOUS EARTHWORK: 
A. CONTROLLED DENSITY FILL: 


1. The unit price to be paid under the appropriate subdivision of this item shall be 
measured for payment per cubic yard of controlled density fill installed. 


2. The unit price under the appropriate subdivision of this item shall constitute full 
compensation for furnishing all labor, materials, tools, and equipment for 
installation of controlled density fill. 


B. EXCAVATION AND BACKFILL OF UNSUITABLE MATERIAL ABOVE 
NORMAL GRADE: 


1. If, in the opinion of the Engineer, the material at or above normal grade is unsuitable 
for use as backfill, it shall be removed and disposed of to such depths and widths 
within the limits of payment as it may order. Normal grade is defined as the 
elevation of the trench bottom, as shown on the drawings. 
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The quantity of earth excavation and backfill above normal grade to be included for 
payment shall be the number of cubic yards of material ordered to be removed and 
measured by the Engineer within the normal trench limits shown on the contract 
drawings. 


Removal of topsoil, paving materials, frozen material or rock excavation above the 
normal grade of the trench excavation will not be considered for payment. 


The unit price for this item shall constitute full compensation for excavation of 
unsuitable material above normal grade, disposal of unsuitable material and 
furnishing, installing and compacting approved backfill materials excluding 
materials noted in Item 1.12-B-.3 above as specified in Section 02300 of the 
Contract Documents. 


The Contractor will not be reimbursed for excavation of unsuitable material above 
normal grade, which has not been ordered by the Engineer. 


C. EARTH EXCAVATION AND BACKFILL BELOW NORMAL GRADE: 


1. 


If, in the opinion of the Engineer, the material at or below normal grade for the 
bottom of trench excavation is unsuitable for foundation, it shall be removed to 
such depths and widths within the limits of payment as it may order. Normal grade 
is defined as the elevation of the proposed sewer trench bottom, as shown on the 
drawings. 


The quantity of earth excavation below normal grade (limit of normal excavation) 
to be included for payment under this item shall be the number of cubic yards of 
unsuitable material excavated, measured to the depths and lengths ordered, and to 
the width between payment limits for normal excavation as indicated on the 
drawings. 


The unit price for this item shall constitute full compensation for excavation below 
normal grade, disposal of unsuitable material and furnishing, installing and 
compacting gravel borrow as indicated on the drawings. 


The Contractor will not be reimbursed for over-excavation that has not been 
ordered by the Engineer. The Contractor shall backfill any such overexcavated 
areas in accordance with the specifications, at no additional cost to the Owner. 


The Contractor will not be reimbursed under this pay item for rock excavation that 
qualifies for payment under the pay item for “rock excavation and disposal”. 


D. ADDITIONAL EARTHWORK: 


1. 
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Should it be necessary to lower the pipeline below the grade indicated on the 
drawing for any reason other than those provided for under other items, the 
additional excavation and backfill, including special pipe bedding material (if 
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required), shall be measured per cubic yard within the payment limits. 


The quantity of earth excavation below normal grade (limit of normal excavation) 
to be included for payment under this item shall be the number of cubic yards of 
material excavated, measured to the depths and lengths ordered, and to the width 
between payment limits for normal excavation as indicated on the drawings. 


E. TEST PITS: 


I, 


Test pits as ordered by the Engineer and not incidental to construction shall be 
measured per cubic yard excavated and backfilled under the Item "Test Pits." 


Test pits shall be paid at the contract unit price under the item "Test Pits." The unit 
price under this item shall constitute full compensation for all excavation, backfill, 
pavement repair, surface restoration, or other work incidental to excavation or 
restoration of test pits. 


F. EXCAVATION, REMOVAL, AND DISPOSAL OF GROUP A-1 SOILS: 


1. 


The unit price to be paid under the appropriate subdivision of this item shall be 
measured for payment per ton of Group A-1 soils disposed of. 


The unit price under the appropriate subdivision of this item shall constitute full 
compensation for furnishing all labor, materials, equipment, and incidentals 
necessary to properly sample, characterize, excavate, handle, reuse, segregate, load, 
transport and recycle/dispose of excavated materials off-site. Work includes 
preparing Material Shipping Records, Massachusetts Bills of Lading and 
Hazardous Waste Manifests, as required, and obtaining approval from 
recycling/disposal facilities for recycling and/or disposal, loading, and hauling of 
excavated materials, as required. Work shall also include analytical testing of 
excavated materials for off-site disposal as required by the off-site 
disposal/recycling facility and Engineer. 


The unit price established by the Engineer under Item Number 10f(1) is the 
minimum unit price to be used for excavation, removal, and disposal of Group A- 
1 soils. The unit price to be inserted by the Contractor in its bid under Item Number 
10f(2) is intended to reflect the Contractor’s additional costs for performing the 
excavation, removal, and disposal, should it decide that the minimum unit price in 
Item Number 10f(1) is insufficient compensation. 


G. EXCAVATION, REMOVAL, AND DISPOSAL OF GROUP A-2 SOILS: 


1. 
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The unit price to be paid under the appropriate subdivision of this item shall be 
measured for payment per ton of Group A-2 soils disposed of. 


The unit price under the appropriate subdivision of this item shall constitute full 
compensation for furnishing all labor, materials, equipment, and incidentals 
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necessary to properly sample, characterize, excavate, handle, reuse, segregate, load, 
transport and recycle/dispose of excavated materials off-site. Work includes 
preparing Material Shipping Records, Massachusetts Bills of Lading and 
Hazardous Waste Manifests, as required, and obtaining approval from 
recycling/disposal facilities for recycling and/or disposal, loading, and hauling of 
excavated materials, as required. Work shall also include analytical testing of 
excavated materials for off-site disposal as required by the off-site 
disposal/recycling facility and Engineer. 


The unit price established by the Engineer under Item Number 10g(1) is the 
minimum unit price to be used for excavation, removal, and disposal of Group A- 
2 soils. The unit price to be inserted by the Contractor in its bid under Item Number 
10g(2) is intended to reflect the Contractor’s additional costs for performing the 
excavation, removal, and disposal, should it decide that the minimum unit price in 
Item Number 10g(1) is insufficient compensation. 


H. EXCAVATION, REMOVAL, AND DISPOSAL OF GROUP B SOILS: 


1. 
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The unit price to be paid under the appropriate subdivision of this item shall be 
measured for payment per ton of Group B soils disposed of. 


The unit price under the appropriate subdivision of this item shall constitute full 
compensation for furnishing all labor, materials, equipment, and incidentals 
necessary to properly sample, characterize, excavate, handle, reuse, segregate, load, 
transport and recycle/dispose of excavated materials off-site. Work includes 
preparing Material Shipping Records, Massachusetts Bills of Lading and 
Hazardous Waste Manifests, as required, and obtaining approval from 
recycling/disposal facilities for recycling and/or disposal, loading, and hauling of 
excavated materials, as required. Work shall also include analytical testing of 
excavated materials for off-site disposal as required by the off-site 
disposal/recycling facility and Engineer. 


The unit price established by the Engineer under Item Number 10h(1) is the 
minimum unit price to be used for excavation, removal, and disposal of Group B 
soils. The unit price to be inserted by the Contractor in its bid under Item Number 
10h(2) is intended to reflect the Contractor’s additional costs for performing the 
excavation, removal, and disposal, should it decide that the minimum unit price in 
Item Number 10h(1) is insufficient compensation. 
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I. BENTONITE CLAY DAMS: 


1. The number of bentonite clay dams shall be measured per bentonite clay dam 
constructed in place, as shown on the drawings or as required by the Engineer. 


2. The unit price for this item shall constitute full compensation for furnishing and 
installing bentonite clay dams complete in place as specified and all work incidental 
thereto and not specifically included for payment under other items. 


J. ADDITIONAL CRUSHED STONE: 


1. Additional crushed stone ordered by the Engineer shall not be separately measured 
for payment but shall be considered incidental to the pipeline or structure for which 
it is required. 


K. CONCRETE ENCASEMENT: 


1. Fill concrete used for encasement of pipelines as required by the Engineer shall not 
be separately measured for payment but shall be considered incidental to the 
pipeline or structure for which it is required. 


2. Fill concrete for thrust blocks for force mains, pressure sewers, and water mains 
shall be incidental to the construction of these pipelines and shall not be included 
or paid under this item. 


L. SPECIAL PIPE BEDDING MATERIAL: 


1. Special pipe bedding material as ordered by the Engineer, including all filter cloth 
and crushed stone bedding material, and all work incidental thereto shall not be 
separately measured for payment, but shall be considered incidental to the work of 
other sections. 


1.13 DEWATERING: 
A. NORMAL DEWATERING: 


1. The work of this section shall be measured on a lump sum basis under the item 
"Normal Dewatering" as defined in specification section 02240, DEWATERING. 


2. The lump sum price under the appropriate subdivision of this item shall constitute full 
compensation for designing, furnishing, installing, maintaining, operating, and 
removing temporary dewatering systems as required to lower and control water levels 
and hydrostatic pressures during construction outside the limits of Group B soil 
excavation; disposing of pumped water; constructing, maintaining, observing and, 
except where indicated or required to remain in place, removing of equipment and 
instrumentation for control of the system. 
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Zi 


The work shall include both dewatering and disposal of the resultant pumped water. 
The cost for the design, permitting, testing, installation and operation and 
maintenance of a groundwater treatment system to comply with any discharge permits 
or disposal of groundwater according to specification section 02282 is considered 
incidental to the “Normal Dewatering”. 


In making up progress estimates, the percentage of the lump sum amount allowed for 
the Item "Normal Dewatering" shall be in the same proportion that the length of 
completed sewer bears to the total length of sewer indicated on the drawings. 


B. SPECIAL DEWATERING: 


1. 


The work of this section shall be measured on a lump sum basis under the item 
“Special Dewatering” as defined in specification section 02240, DEWATERING. 


The contract price to be paid shall constitute full compensation for furnishing all 
labor, materials, tools, equipment, and services necessary to characterize, collect, 
treat, and discharge or transport off-site groundwater from construction excavation 
areas. Where required, the Contractor shall also complete and submit a Dewatering 
Remediation General Permit (DRGP) to the USEPA for approval and design a 
dewatering system to handle a minimum of 200 gallons per minute, or as required by 
the Contractor’s dewatering design. The price shall include full compensation for 
obtaining all necessary permits, permit fees, monitoring (including a Massachusetts- 
licensed Grade 2 Wastewater Treatment Facility Operator during dewatering 
activities as required in the Massachusetts Contingency Plan (MCP), 310 CMR 
40.0041), sampling and analysis associated with the treatment and discharge of 
remedial groundwater to the stormwater system. The price shall include full 
compensation for cleaning/decontaminating the treatment system and removing, 
sampling, transporting and disposing accumulated sediment and any contaminants 
(including but not limited to Light Non-Aqueous Phase Liquid (LNAPL), chlorinated 
solvents, etc.) that is collected in the fractionation/weir tank(s) and/or treatment 
system. If the Contractor elects to dispose of water off-site, then the price shall also 
include full compensation for temporary storage, loading, transportation and disposal 
in accordance with all applicable state and federal regulations. Additionally, the price 
shall include testing to characterize the water and profiling the waste at the selected 
receiving facilities (See Section 02240, DEWATERING, 3.04). 


. The work of this Item excludes normal dewatering (See Section 02240 


DEWATERING, 3.01) and/or recharge of groundwater to the ground surface adjacent 
to work area according to the MCP. 


C. Excavation required for sumps, underdrains, or other work incidental to drainage inside 
or outside of the limits of payment shall not be separately measured for payment but shall 
be considered incidental to dewatering. 
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1.14 PAVEMENT REPLACEMENT: 


A. BITUMINOUS PAVEMENT: 


I 
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Bituminous pavement shall be measured per ton of work completed and shall be 
paid at the contract unit prices under the subdivisions of the item “Pavement 
Replacement” as further described below. 


Pavement disturbed by the Contractor's operations outside of payment limits shall 
be repaired to its original condition by the Contractor at no additional cost to the 
Owner. 


Temporary Pavement (Trench Width): 


Trench width pavement base course, 2-inches thick (minimum), shall be measured 
per ton and shall include nuclear density testing, furnishing, preparation and 
installation of 8-inch depth of compacted gravel borrow subbase, 4-inch depth of 
dense graded crushed stone over the gravel, tack coats, and trench pavement base 
course as shown on the drawings and as specified. 


Permanent Pavement Binder Course (Trench Width): 


Trench width pavement binder course, 4-inches thick, shall be measured per ton 
and shall include furnishing, preparation and installation of pavement binder course 
and tack coats as shown on the drawings and as specified. 


Permanent Pavement Top Course (Trench Width): 


Trench width top course pavement, | 1/2-inches thick, shall be measured per ton 
and shall include payment for tack coats, leveling course within trench limits, 
keyways and joint sealant as shown on the drawings. Pavement markings, infrared 
treatment, and compaction testing shall not be separately measured for payment but 
shall be considered incidental to the top course pavement installation. 


1-1/2-inch Mill and Overlay Pavement: 


Payment for pavement milling/cold planing and overlay pavement shall be 
measured per square yard and shall include milling/cold planing, removal and 
disposal of milled material, preparation and installation of overlay pavement, tack 
coats, grading and compaction as specified. Maintenance and repair of mill and 
overlay pavement shall also be included. 


Additional Pavement: 
Additional pavement beyond the payment limits of the trench shall be measured 


per ton for payment at the unit price, where ordered by the Engineer and not 
included for payment under other items. 
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Payment for additional pavement shall include furnishing, preparation and 
installation of the additional pavement ordered by the Engineer, outside of the 
normal trench limits. 

8. Raising and adjusting of new and existing castings shall be incidental to pavement 
replacement and not included separately for payment. Castings belonging to private 
utilities shall be raised by their own forces at their expense. 

9. Except as otherwise indicated, repainting of traffic markings shall be included in 
the payment for this item. Provision of stop bars, traffic arrows, printed words and 
lane striping dividers shall also be included in payment for this item. 

B. FAST DRYING PAINT: 
Fast drying paint markings shall be measured per linear foot per 4-inch wide strip 
installed as required by the Engineer and payment made at the contract price for work 
completed. 
1.15 ENVIRONMENTAL PROTECTION: 
A. CALCIUM CHLORIDE: 
Calcium chloride shall be measured per pound applied as ordered by the Engineer. 
B. STRAW WATTLES: 


1. Straw wattles shall be measured per linear foot. 


2. Straw Wattles shall be paid for at the contract unit price under the Item "Straw 
Wattles." 


3. The unit price for straw wattles shall include the cost of maintenance, repair and/or 
replacement of the straw wattles for which payment has been made. 


C. CALCIUM CHLORIDE: 
1. Calcium chloride shall be measured per pound applied as ordered by the Engineer. 
1.16 PUMPING STATION AND APPURTENANT WORK: 
A. The pumping station shall be measured for lump sum payment installed complete in its 
entirety as shown on the drawings and as specified, excluding rock excavation and 
disposal and, where ordered by the Engineer, earth excavation and backfill below normal 


grade. Payment limits for the pump station shall be as indicated on the contract drawings. 


B. Payment for the pumping station shall include all excavation, backfilling, dewatering, 
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concrete, furnishing, installing and testing pump station equipment, including electrical 
and alarm (telemetry) equipment, furnishing and installing pump control panel and all 
appurtenant work including furnishing and installing the emergency back-up generator, 
wet well and valve vault; paving, loaming and seeding, landscaping, environmental 
protection measures, stormwater management measures, and all other items required to 
provide a completed pumping station as shown on the drawing and specified herein. 


C. The valve vault shall be incidental to the pump station installation. Ductile iron sewers 
and valves from the inside wall of the wetwell to the next gravity sewer manhole shall be 
considered incidental to the lump sum payment for the pump station. The station suction, 
discharge, and header piping shall be incidental to the lump sum payment for the pump 
station, however the force mains shall be measured and paid for under the contract unit 
price for that item. The start of force main limit of payment shall be at the pump station 
limit of work as indicated on the drawings. 


D. The Contractor shall be responsible for providing gas service to the pump station. The 
Contractor shall perform work in accordance with Eversource and shall be responsible 
for trench excavation and backfill, sand bedding, and road restoration. Eversource shall 
be responsible for the installation of the gas main, tracer wire and detectable tracer tape. 
All work performed by Eversource shall be billed directly to the Owner. All costs 
associated with the coordination of this work and completion of the final connection of 
the gas service shall be considered incidental to the pump station installation. Inquiries 
regarding this work should be directed to Paul Tappen, Eversource at (508) 958-0505. 


E. The Contractor shall be responsible for providing water service to the pump station. The 
work for these services will be performed by the Contractor. All costs associated with 
the coordination of this work and completion of the final connection of the water service 
shall be considered incidental to the pump station installation. Inquiries regarding this 
work should be directed to the Norton Water & Sewer Department at (508) 285-0280. 


F. — The Contractor shall be responsible for providing three-phase electric service to the pump 
station. A portion of this work will be performed by National Grid. The Contractor shall 
perform work in accordance with National Grid (work request #31039620) and shall be 
responsible for all trench excavation and installation of the electrical conduit and 
installation of all electrical appurtenances from the new utility pole to the pump station 
control cabinet. National Grid shall be responsible for the installation of the electrical 
cable from existing utility pole #1308 to the new utility pole with pole mounted 
transformer, including installation of the new utility pole itself. All work performed by 
National Grid shall be billed directly to the Owner. All costs associated with the 
coordination of this work and completion of the final connection of the electric service 
shall be considered incidental to the pump station installation. Inquiries involving the 
extent of this work should be directed to National Grid at (781) 907-3499. 


1.17 MOBILIZATION: 


The lump sum for this item shall constitute full compensation to the Contractor for the 
general mobilization necessary to make the contract operational, exclusive of the cost of 
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1.18 


1.19 


1.20 


1.21 


1.22 


123 


1.24 


1.325 


materials but including furnishing and maintaining the Temporary Facilities as described 
in Section 01520. The total for mobilization shall not exceed 5 percent of the total of all 
bid items excluding this item. 


CLEARING AND GRUBBING: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


SUPPORT OF EXCAVATION: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


SIGNAGE: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


CURBING REPLACEMENT: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


TRACER TAPE: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


LANDSCAPING: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


LOAMING AND SEEDING: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 


FIELD CONCRETE: 


Unless otherwise indicated, the work of this section shall not be separately measured for 
payment, but shall be considered incidental to the project. 
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1.26 ELECTRICAL: 


Unless otherwise indicated, the work of this division shall not be separately measured for 
payment, but shall be considered incidental to the project. 


127 PROTECTION AND RELOCATION OF EXISTING STRUCTURES AND 
UTILITIES: 


Unless otherwise indicated, protection or temporary removal and replacement of existing 
utilities and structures as described in Section 01110 shall not be separately measured for 
payment, but shall be considered incidental to the project. 

1.28 PRICE ADJUSTMENTS MANDATED BY MGL CHAPTER 30, SECTION 38A 
Price adjustments for certain payment items shall be as described in Specification Section 
01250 PRICE ADJUSTMENTS. Payment shall be made at the unit prices included in 


Section 00410 or, if no such items are contained in Section 00410, by change order. 


END OF SECTION 
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SECTION 01329 


SUBMITTAL OF OPERATION AND MAINTENANCE MANUALS 


PART | - GENERAL 


1.01 


1.02 


OPERATION AND MAINTENANCE MANUALS: 


A. 


As required by the General Conditions, and Section 01760 OPERATION AND 
MAINTENANCE MANUALS and Technical Specifications, the Contractor shall 
submit a schedule of Operation and Maintenance Manuals. 


. In accordance with the schedule, the Contractor shall submit promptly to the Engineer, 


through its authorized resident representative at the job site, or by mail, attention: CSD, 
four (4) copies each of Operation and Maintenance Manual required as noted in the 
technical specifications sections for this Contract. 


. The manuals shall be prepared in accordance with Specification Section 01760 - 


OPERATION AND MAINTENANCE MANUALS. 


Such manuals shall show the principal dimensions, weight, structural and operating 
features, space required, clearances, type and/or brand of finish or shop coat, grease 
fittings, etc., depending on the subject of the drawings. 


All manuals shall be submitted to the Engineer by and/or through the Contractor, who 
shall be responsible for obtaining manuals from its subcontractors and returning 
reviewed manuals to them. A Weston & Sampson standard shop drawing transmittal 
form with a description of the manual shall accompany each shipment of manuals. 


The Contractor shall be responsible for the prompt submittal and resubmittal, as 
necessary, of all manuals so that there will be no delay in the startup operation of the 
facility due to the absence of such manuals. 


The Engineer will review the manuals as to their general conformance with the design 
concept of the project and general compliance with the information given in the 
Contract Documents. Corrections of comments made in the manuals during the review 
does not relieve the Contractor from compliance with requirements of the Contract 
Documents. 


With few exceptions, O&M Manuals will be reviewed and returned to the Contractor 
within 30 days of submittal. 


RELATED WORK: 


A. 


B. 


C; 


Section 01330 SUBMITTALS 


Section 01760 OPERATION AND MAINTENANCE MANUALS 


Section 01770 PROJECT CLOSEOUT 
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1.03 SUBMITTAL OF OPERATION AND MAINTENANCE MANUALS AND SPARE 
PARTS LISTS: 


A. Where reference is made in technical specification sections to operating and 
maintenance manuals and/or spare parts lists, the Contractor shall submit four copies 
to the Engineer for review in accordance with the following instructions: 


1. 


Four complete sets of operation and maintenance instructions covering all 
equipment furnished under Sections 11, 13, 15 and 16 requiring operation and 
maintenance manuals shall be delivered directly to Weston & Sampson 
Engineers, Inc, 55 Walkers Brook Drive, Reading, MA 01867, Attention: CSD. 


Submission and approval of each set of manuals is considered an integral part 
of furnishing and installing respective equipment or systems. Measurement for 
payment of equipment requiring an operation and maintenance manual will not 
exceed 92 percent, until the manuals meet the requirements of the contract 
documents. 


Submit four copies of first draft volumes as required in Specification Sections 
01329 and 01760. This first draft shall contain all currently available product 
data. One copy will be returned with comments. 


Submit four copies of completed second draft volumes in final form 90 days 
prior to startup and after Physical checkout to include the additional 
requirements set forth in paragraph 1.07.R of Section 01760 OPERATION 
AND MAINTENANCE MANUALS. 


Submit four copies of the Final Operation and Maintenance Manuals as required 
in Section 01770 PROJECT CLOSEOUT. 


B. If the submittal is complete and does not require any changes, an acknowledgement 
(copy of transmittal) will be returned noting status. If the submittal is incomplete or 
does require changes, corrections, additions, etc., one copy of the submittal will be 
returned with a copy of transmittal noting status. 


C. For systems requiring field adjustment and balancing, such as heating and ventilating, 
the Contractor shall submit separate test results and adjustment data on completion of 
the work, to be incorporated into the system manual. 


D. The information included in the manual shall be as described in the individual 
specification sections, but as a minimum shall contain clear and concise instructions for 
operating, adjusting, lubricating and maintaining the equipment, an exploded assembly 
drawing, identifying each part by number and a listing of all parts of the equipment, with 
part numbers and descriptions required for ordering spare parts. Spare parts lists shall 
include recommended quantity and price. 
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PART 2 —PRODUCTS 
Not used. 

PART 3 —- EXECUTION 
Not used 


END OF SECTION 
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SECTION 01330 


SUBMITTALS 


PART 1 - GENERAL 


1.01 


1.02 


A. 


WORK INCLUDED: 


The Contractor shall provide the Engineer with submittals as required by the contract 
documents. 


RELATED WORK: 


Divisions 1 — 16 of these specifications that require submittals. 


PART 2 - PRODUCTS 


NOT USED 


PART 3 - EXECUTION 


3.01 


3.02 


GENERAL: 


As required by the General Conditions, Contractor shall submit a schedule of shop and 
working drawing submittals. 


The Contractor shall submit the shop and working drawing submittals either 
electronically or hard copy. 


ELECTRONIC SUBMITTALS: 


In accordance with the accepted schedule, the Contractor shall submit promptly to the 
Engineer by email (Mahoney.Carolyn@wseinc.com) or on Compact Disc (mail to 
Weston & Sampson Engineers, attention: CSD), one electronic copy in Portable 
Document Format (PDF) of shop or working drawings required as noted in the 
specifications, of equipment, structural details and materials fabricated especially for 
this Contract. 


Each electronic copy of the shop or working drawing shall be accompanied by the 
Engineer’s standard shop drawing transmittal form, included as Exhibit 1 of this section 
(use only for electronic submittals), on which is a list of the drawings, descriptions and 
numbers and the names of the Owner, Project, Contractor and building, equipment or 
structure. 


The Contractor shall receive a shop drawing memorandum with the Engineer’s 
approval or comments via email. 
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3.03 


3.04 


HARD COPY SUBMITTALS: 


In accordance with the accepted schedule, the Contractor shall submit promptly to the 
Engineer, by mail (to Weston & Sampson Engineers, attention: CSD), six (6) copies 
each of shop or working drawings required as noted in the specifications, of equipment, 
structural details and materials fabricated especially for this Contract. 


Each shipment of drawings shall be accompanied by the Engineer’s (if applicable) 
standard shop drawing transmittal form on which is a list of the drawings, descriptions 
and numbers and the names of the Owner, Project, Contractor and building, equipment 
or structure. 


SHOP AND WORKING DRAWINGS: 


Shop and working drawings shall show the principal dimensions, weight, structural and 
operating features, space required, clearances, type and/or brand of finish of shop coat, 
grease fittings, etc., depending on the subject of the drawings. When it is customary to 
do so, when the dimensions are of particular importance, or when so specified, the 
drawings shall be certified by the manufacturer or fabricator as correct for this Contract. 


All shop and working drawings shall be submitted to the Engineer by and/or through 
the Contractor, who shall be responsible for obtaining shop and working drawings from 
its subcontractors and returning reviewed drawings to them. All shop and working 
drawings shall be prepared on standard size, 24-inch by 36-inch sheets, except those, 
which are made by changing existing standard shop or working drawings. All drawings 
shall be clearly marked with the names of the Owner, Project, Contractor and building, 
equipment or structure to which the drawing applies, and shall be suitably numbered. 
Each shipment of drawings shall be accompanied by the Engineer’s (if applicable) 
standard shop drawing transmittal form on which is a list of the drawings, descriptions 
and numbers and the names mentioned above. 


Only drawings that have been prepared, checked and corrected by the fabricator should 
be submitted to the Contractor by its subcontractors and vendors. Prior to submitting 
drawings to the Engineer, the Contractor shall check thoroughly all such drawings to 
satisfy himself that the subject matter thereof conforms to the Contract Documents in 
all respects. Shop drawings shall be reviewed and marked with the date, checker's 
name and indication of the Contractor's approval, and only then shall be submitted to 
the Engineer. Shop drawings unsatisfactory to the Contractor shall be returned directly 
to their source for correction, without submittal to the Engineer. Shop drawings 
submitted to the Engineer without the Contractor's approval stamp and signature will 
be rejected. Any deviation from the Contract Documents indicated on the shop 
drawings must be identified on the drawings and in a separate submittal to the Engineer, 
as required in this section of the specifications and General Conditions. 


The Contractor shall be responsible for the prompt submittal and resubmittal, as 
necessary, of all shop and working drawings so that there will be no delay in the work 
due to the absence of such drawings. 
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The Engineer will review the shop and working drawings as to their general 
conformance with the design concept of the project and general compliance with the 
information given in the Contract Documents. Corrections of comments made on the 
drawings during the review do not relieve the Contractor from compliance with 
requirements of the Contract Documents. The Contractor is responsible for: 
confirming and correlating all quantities and dimensions; selecting fabrication 
processes and techniques of construction; coordinating its work with that of all other 
trades; and performing its work in a safe and satisfactory manner. The review of the 
shop drawings is general and shall not relieve the Contractor of the responsibility for 
details of design, dimensions, code compliance, etc., necessary for interfacing with 
other components, proper fitting and construction of the work required by the Contract 
and for achieving the specified performance. The Engineer will review submittals two 
times: once upon original submission and a second time if the Engineer requires a 
revision or corrections. The Contractor shall reimburse the Owner amounts charged to 
the Owner by the Engineer for performing any review of a submittal for the third time 
or greater. 


With few exceptions, shop drawings will be reviewed and returned to the Contractor 
within 30 days of submittal. 


No material or equipment shall be purchased or fabricated especially for this Contract 
nor shall the Contractor proceed with any portion of the work, the design and details of 
which are dependent upon the design and details of equipment or other features for 
which review is required, until the required shop and working drawings have been 
submitted and reviewed by the Engineer as to their general conformance and 
compliance with the project and its Contract Documents. All materials and work 
involved in the construction shall then be as represented by said drawings. 


Two copies of the shop and working drawings and/or catalog cuts will be returned to 
the Contractor. The Contractor shall furnish additional copies of such drawings or 
catalog cuts when it needs more than two copies or when so requested. 


3.05 SAMPLES: 


A. 


Samples specified in individual Sections include, but are not necessarily limited to, 
physical examples of the work such as sections of manufactured or fabricated work, 
small cuts or containers of materials, complete units of repetitively-used products, 
color/texture/pattern swatches and range sets, specimens for coordination of visual 
effect, graphic symbols, and units of work to be used by the Engineer or Owner for 
independent inspection and testing, as applicable to the work. 


The number of samples submitted shall be as specified. Submittal and processing of 
samples shall follow the procedures outlined for shop and working drawings unless the 
specifications call for a field submittal or mock-up. 
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C. Acceptance of samples will be acknowledged via a copy of the transmittal noting status. 
When samples are not acceptable, prompt resubmittal will be required. 


3.06 OPERATING AND MAINTENANCE MANUALS AND SPARE PARTS LISTS: 


A. Submit operation and maintenance manuals and spare parts lists in accordance with 
Section 01329 SUBMITTAL OF OPERATION AND MAINTENANCE MANUALS. 


END OF SECTION 
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EXHIBIT 1 TO SECTION 01330 SUBMITTALS 


SHOP DRAWING TRANSMITTAL FORM 
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SECTION 01380 


HEALTH AND SAFETY PLAN 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


A. Prior to the start of work on the site, Contractor shall prepare and submit a site-specific 


health and safety plan in accordance with paragraph 1.04 below. 


REFERENCES: 


. OSHA 29 CFR 1910.120 


RELATED WORK: 


. Section 02111, ASBESTOS ABATEMENT FOR UNDERGROUND UTILITIES 


PREPARATION OF A SITE-SPECIFIC HEALTH AND SAFETY PLAN: 


. Prior to the start of work on the Site, and no later than seven (7) calendar days after the 


date of the Notice to Proceed, Contractor shall prepare and submit an initial Site-specific 
Health and Safety Plan which includes consideration of all known and potential hazards 
at the Site. Work may not proceed at the project Site until the Contractor's Health and 
Safety Plan has been received by Engineer. 


. The Health and Safety Plan shall be submitted to the Engineer for review, before any 


work can be initiated. The Contractor is responsible for its workers’ and Subcontractors’ 
health and safety. Therefore, the Engineer will only review the Contractor’s Health and 
Safety Plan for relevant content. The Contractor shall implement, maintain, and enforce 
these procedures during all phases of the Work associated with the description of work 
described in this Section. 


. The Health and Safety Plan shall include Site access provisions that effectively limit 


access to work areas to only those persons in full compliance with the requirements of 
the Occupational Safety and Health Administration (OSHA) 29 Code of Federal 
Regulations (CFR) 1910.120. 


. The Contractor shall be cognizant of the minimum health and safety plan standards set 


forth in 29 CFR 1910.120 and 29 CFR 1926. The Health and Safety Plan shall include, 
but not be limited to, the minimum requirements specified in Part 2 of this Section. 
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PART 2 —PRODUCTS 


2.01 HEALTH AND SAFETY PLAN: 


A. The health and safety plan shall include, but not necessarily be limited to the following: 


1. Identification of Contractor's Site Safety Officer. 


2 


3: 


9. 


Identification of Hazards and Risks Associated with Project. 


Contractor's Standard Operating Procedures, Including Personnel Training and Field 
Orientation. 


Respiratory Protection Training Requirements. 

Levels of Protection and Selection of Equipment Procedures. 
Type of Medical Surveillance Program. 

Personal Hygiene Requirements and Guidelines. 

Zone Delineation of the Project Site. 


Site Security and Entry Control Procedures. 


10. Field Monitoring of Site Contaminants. 


11. Contingency and Emergency Procedures. 


12. Listing of Emergency Contacts. 


PART 3 - EXECUTION 


3.01 PERSONAL PROTECTIVE EQUIPMENT: 


A. The personal protective equipment required to provide the appropriate level of dermal and 
respiratory protection shall be determined based on the results of continuous air monitoring 
performed by the Contractor and the standards set forth in the Contractor's health and safety 
plan. The Engineer may conduct duplicate air monitoring for quality control purposes. 
Modified Level D protection shall be the minimum requirement for all on-site personnel. 


END OF SECTION 
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SECTION 01519 
TEMPORARY FACILITIES 


PART | - GENERAL 


1.01 


A. 


SCOPE OF WORK: 


The requirements made under this Section are applicable to all work contemplated 
under this contract. 


1.02 TEMPORARY FACILITIES: 


A. 


1.03 


A. 


Promptly at the start of work on the project, the Contractor shall furnish all labor, 
materials and equipment, perform all work to furnish, deliver, set up, and maintain for 
the duration of the project a field office trailer for the exclusive use of the Engineer, 
including the connection of electric and telephone services. The trailer and furniture 
shall be relatively new and in good condition and acceptable to the Engineer. 


The office shall be adequately lighted for detailed working conditions, heated and air 
conditioned during the appropriate seasons. The contractor shall enclose and 
weatherproof the areas beneath the trailer with insulation and exterior grade plywood. 


The trailer shall be located at the work site where it will not interfere with the 
construction as approved by the Engineer and shall be not less than 200 square feet. 
The trailer shall have provisions for locking and the Contractor shall provide two sets 
of keys to the Engineer. 


Space shall be provided adjacent to the trailer for parking for the exclusive use of the 
Engineer and visitors to the Engineer’s trailer. The Contractor shall be responsible for 
snow removal, dust control etc. for the parking area. 


UTILITIES: 


The Contractor shall install and connect private telephone service and electric utility 
lines and enclose and weatherproof the areas beneath the trailer with insulation and 
exterior grade plywood. 


All electric and telephone services shall be continuously connected. Electric lights and 
adequate electric power, proper heat, hot water and satisfactorily cooled drinking water 
and telephone shall be available at all times, both day and night. The toilet shall be 
maintained in continual service; trash, garbage and other wastes shall be properly and 
satisfactorily disposed of. Janitor service, to keep the quarters and equipment neat and 
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clean as acceptable working space, shall be furnished weekly by the Contractor. 
Repairs shall be made from time to time, as required and as directed by the Engineer. 


C. The Contractor shall submit catalogs and vendors data for the trailer and for the 
additional equipment and furnishings for review and approval by the Engineer. 


D. The trailer shall have thermostatically controlled heating and air conditioning units to 
maintain a minimum temperature of 68°F and a maximum temperature of 72°F. 


E. The Contractor shall pay all charges for lighting and heating. The trailer shall have 
provisions for locking and the Contractor shall provide two sets of keys to the Engineer. 


F. The Contractor shall pay all charges for installation, maintenance, local and long 
distance telephone service and provide 2 touch-tone telephones with internal electronic 
that allows use with either touch-tone or digital pulse services. Provide a telephone 
answering machine. Telephone service shall be compatible for use with a 56K/V90 Fax 
modem. 


G. A sufficient number of electrical outlets shall be provided and suitably located in the 
trailer for the equipment and desks specified in this section of the specifications. 


H. The toilet facility shall be built into the trailer or at minimum, provide a portable type 
as manufactured by Comfort Castle, Inc., Handy House Toilet Co., Port-o-Let, or an 
approved equal. This unit shall be installed as a complete facility with regular 
maintenance and pump-outs as required. 


1.04 EQUIPMENT AND FURNISHINGS: 
A. The Contractor shall also furnish the following, as a minimum: 


1. Laptop Computer System Hardware: Intel i7 series CPU computer or better; 
minimum 16 GB RAM; 500 GB or greater solid-state hard drive; 100/1000 Ethernet; 
802.1 1ax (Wi-Fi 6) wireless adapter or better; 17” LED display with 1920x1080 or 
better resolution; External Keyboard with standard 104-key; optical mouse with 
scroll; HP LaserJet printer or better. Laptop shall have speakers. 


2. Computer System Software: Windows 10 or 11 Professional — 64-bit, MS Office 
Professional (2016 or later); industry-standard antivirus with 2-yr subscription. 


3. Connectivity: minimum of 4 high-speed USB 2.0/3.0 ports 
4. Internet Access: All computers must have an Internet access account. Broadband 


internet is preferred where available (minimum 25 mbps down/6 mbps up). Only 
high-speed internet access will be provided. DSL or mobile broadband (assuming 
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adequate cellular signal exists at the location) are acceptable in areas where 
broadband is unavailable. 


1 Class ABC type Fire Extinguisher of at least 4-lb capacity 

1 First aid kit as specified herein — Refer to Paragraph 1.05 A below 

1 Private line telephone with remote accessing answering machine 

1 Double desk - Formica top with three 2 drawer, steel file cabinets under 

2 Straight back chairs — metal 

4 Folding metal chairs 

1 Drafting table - 3' X 5' 

1 Swivel type drafting stool with back - metal 

1 Air conditioner - Automatic heating - gas or electric 

1 Toilet facility 

1 Electric water cooler and continual supply of spring water and paper cups 

1 Four-drawer filing cabinet with lock, fire proof or fire resistant 

2 Wastebaskets with provisions for trash collection 

1 Plan Rack 

1 Printer/Copier/Fax/Scanner (plain paper) including paper and toner and dedicated phone line 
1 Digital Camera — Canon SD 1000, 7.1 Megapixels, 1 GB SD memory card. Provide the necessary 
hardware/software to allow the downloading of photos to the computer system provided above. 


1.05 SAFETY EQUIPMENT: 


A. FIRST AID KIT shall be wall mount cabinet and must include the following: 


Band-Aids — Fingertip 1 Box 
Band-Aids — Knuckle 1 Box 
Band-Aids — Strip 1 Box 
Band-Aids — Large Patch 1 Box 
Band-Aids — Butterfly — Large 1 Box 
Band-Aids — Butterfly — Small 1 Box 
Triangular Bandage 1 Each 
Compression Bandage 2 Each 
Roller Bandage 2 Each 
Gauze Pads (3”.X3”’) 1 Box 
Gauze Pads (4”X4”’) 1 Box 
Waterproof Tape 1 Roll 
Latex Gloves 1 Box 
Anti-Microbial Towelettes 1 Box 
Hydrocortisone Ointment Packets 1 Box 
Antibiotic Ointment Packets 1 Box 
Burn Gel Packets 1 Box 
Scissors 1 Pair 
Tweezers 1 Pair 
Ice Packs- (Chemical Activated) 4 Each 
Saline Eyedroppers 1 Box 
CPR Pocket Mask 1 Each 
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Cotton Balls 1 Box 
Flashlight with Working Batteries 1 Each 


B. Contractor to provide stairs and platforms to doorway(s) of field offices and window 
shades, blinds, or curtains. Screens and storm windows shall also be provided. 


PART 2 — PRODUCTS (NOT APPLICABLE) 
PART 3 - EXECUTION 


3.01 UTILITIES: 


A. All monthly service charges for telephone, electricity, Dial-Up connection service, 
water supply, and heating of the Temporary Facility shall be paid for by the Contractor. 


3.02 COMPUTER EQUIPMENT: 


A. All monthly charges and maintenance fees for the computer system and digital camera 
and associated hardware and software licenses provided shall be paid for by the 
Contractor. 


END OF SECTION 
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SECTION 01550 
SIGNAGE (TRAFFIC CONTROL) 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 
This Section covers furnishing and installing traffic control signs and other devices. 
1.02 SYSTEM DESCRIPTION: 
The Contractor shall furnish and install all construction signs deemed necessary by and 


in accordance with the latest edition of Part VI of the Manual on Uniform Traffic Control 
Devices (MUTCD) as published by the U.S. Department of Transportation. 


PART 2 - PRODUCTS 

2.01 TRAFFIC WARNING AND REGULATING DEVICES: 
Contractor shall provide warning signs, barricades and other devices in accordance with 
the specifications provided in the MUTCD. Size of signs, lettering, colors, method of 
support and other factors prescribed in the MUTCD shall be adhered to. 

PART 3 - EXECUTION 

3.01 INSTALLATION: 

A. Contractor shall erect barricades, barrier fences, traffic signs, and other traffic control 

devices as required by the MUTCD, or as required by the Engineer, to protect the work 


area from traffic, pedestrians, and animals. 


B. Contractor shall relocate barricades, signs and other devices as necessary as the work 
progresses. 


C. Unless extended protection is required for specific areas, when the work has been 
completed, all temporary warning and regulatory devices used by the Contractor shall be 


removed so that traffic can move unimpeded through the area. 


END OF SECTION 
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SECTION 01551 


PORTABLE CHANGEABLE MESSAGE SIGN 


PART 1 - GENERAL 


1.01 


1.02 


WORK INCLUDED: 


The work covered under this section shall consist of furnishing, maintaining, transporting 
and using a Trailer - Mounted Changeable Message Sign. 


All messages displayed shall be approved by the Engineer. 
REFERENCES: 


The following standards form part of these specifications and indicates a minimum 
required standard: 


Massachusetts Department of Transportation Standard Specifications for Highways and 
Bridges 


Manual on Uniform Traffic Control Devices (MUTCD) 


PART 2 - PRODUCTS 


2.01 


2.02 


GENERAL: 


Materials required under this Section need not be new but must be in first class condition 
and acceptable to the Engineer. Any materials that in the judgement of the Engineer are 
unsatisfactory in appearance and/or performance shall be immediately replaced by 
acceptable units. 


SPECIFIC REQUIREMENTS: 


Refer to Sections 01330—-Submittals and Section 01140-Special Provisions for 
information regarding required certification that all materials, products, equipment and/or 
services. 


The Trailer-Mounted Changeable Message Sign shall meet the requirements of this 
specification and shall consist of the following major components; 


1. Message Board 

2. Operator Interface (CPU and Keyboard) 
3. Power Supply 

4. Towable Trailer 
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B. Message Board 


1. 


Type - The display can be Flip Disk, LED or a combination of both Flip Disk and 
LED (Hybrid). 


Colors - The display shall be either fluorescent yellow or ITE amber. 


Lines - The sign board shall have the capability of displaying at least three lines of 
18- inch high characters with 1 to 8 characters per line. 


Visibility and Viewing Angle - The sign shall be visible for one-half mile and 
legible from a minimum distance of 650 feet with a viewing angle of no less than 
30 degrees, during both daytime and nighttime operation. 


The entire message code shall be readable at least twice by the motorists when 
traveling at the posted speed limit. 


2.03 OPERATOR INTERFACE: 


A. A means of creating/controlling the on-site display message(s) shall be provided with 
each sign. The operator interface shall contain as a minimum the following: 


1. 


2: 


ef 


Operator's Display terminal with keyboard will provide a full screen display to 
allow the operator to preview the message content and format before it is sent to 
the sign panel. The keyboard shall be of a standard design. 

Controller (CPU) 


Lockable weatherproof enclosure for interface components. 


2.04 CONTROLLER: 


A. The controller shall possess, as a minimum, the following features: 


1. 


2 
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Full 32K user memory with the option for an additional 32K archive memory. 


Capacity to store a minimum of 199 pre-defined messages and a minimum of 50 
user-created messages (not to exceed 32K). 


Changeable message flash rate capability. 
A minimum of 24 hour battery back-up. 


Password activation shall be software available. 
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2.05 POWER-SUPPLY: 


A. — The sign shall be capable of operation from the following sources: 


I 


2 


3. 


A diesel powered generator with a battery backup. 
A battery with diesel generator charging or solar charging. 


The power supply shall have a cover for weather protection and shall be lockable 
for security. 


2.06 TOWABLE TRAILER: 


A. The trailer shall be of rugged construction suitable for towing at highway speeds and at 
low speed over rugged construction site terrain. The trailer shall have at least the 
following features: 


Le 


Ds 


Complete lighting to standard highway specifications. 

A single axle with two (2) — 15-inch wheels (3500 GVW rated). 

Two (2) inch ball coupler with heavy duty safety chains. 

Four (4) corner-located leveling swivel jacks capable of leveling the trailer on one 
(1) in six (6) grade and capable of stabilizing the trailer in high winds of up to 80 


MPH. in addition, a tongue leveling swivel jack shall be provided. 


Surge breaks with lockable parking in conformance with Federal weight 
regulations. 


The sign shall be capable of being locked in a stowed position while being towed. 


A hydraulic lift mechanism shall be provided to elevate the sign to its operating 
position. 


It shall be possible to lock the sign panel in several off-angle positions with respect 
to the trailer axis for enhanced visibility. 


2.07 ENVIRONMENTAL: 


A. The Trailer-Mounted Changeable Message Sign shall be capable of performing all 
functions at ambient temperatures ranging from -30 degrees F to +165 degrees F. There 
shall be no degradation of operation due to fog, rain or snow. 
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2.08 MAINTENANCE: 

A. All components of the Trailer-Mounted Changeable Message Sign shall be readily 
accessible for ease of maintenance. Standard commercially available parts shall be used 
where possible. 

B. The sign shall require no special scheduled maintenance. Maintenance shall include 
periodic cleaning. When not being used, at the discretion of the Engineer, the sign shall 
be stored in an approved secure area. 


2.09 DOCUMENTATION: 


A. Asaminimum, the following documentation shall be supplied with each Trailer-mounted 
Changeable Message Sign: 


1. Operating Manual 

2. Parts Manual 

3. Wiring Diagrams 

4. Troubleshooting Guide 


PART 3 - EXECUTION 


3.01 INSTALLATION: 


A. — All warning devices shall be subject to removal, replacement and/or repositioning as often 
as necessary. The changeable message unit shall be available for immediate use on the 
project and be positioned as required by the Engineer. The Contractor shall be 
responsible for the maintenance of such device and appurtenances, throughout its use on 
the project, with no additional compensation thereof, other than as provided under the 
contract unit price. Should the unit be found defective in any way it shall be replaced 
immediately at the Contractor's expense. 


B. — For work under this contract, Contractor shall provide up to 360 unit days of message 
sign operation, with possibly up to three sign units operating for 120 days simultaneously, 


as required by the Engineer. 


END OF SECTION 
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SECTION 01552 
CONSTRUCTION ZONE SAFETY PLAN 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 


A. — This Section covers the provisions for complying with Commonwealth of Massachusetts 
requirements for construction zone safety plans on public works projects. 


1.02 DESCRIPTION: 

A. The Contractor shall implement traffic safety and control measures through the 
construction zone through road closures and detours and mitigate impacts on traffic 
outside of the construction zone in accordance with these contract documents. 

1.03 RELATED WORK: 
A. SECTION 01110, CONTROL OF WORK AND MATERIALS 
B. SECTION 01550, SIGNAGE (TRAFFIC CONTROL) 


C. SECTION 01553, UNIFORMED OFFICERS FOR TEMPORARY TRAFFIC 
CONTROL 


1.04 REFERENCES: 
701 CMR 7.00 Use of Road Flaggers and Police Details on Public Works Projects 


Massachusetts Department of Transportation Standard Specifications for Highways and 
Bridges — latest edition 


PART 2 - PRODUCTS 


2.01 Traffic control devices utilized by the Contractor shall meet the requirements of these 
contract documents and the latest Massachusetts Department of Transportation 
(MassDOT) Standard Specifications and Manual On Uniform Traffic Control Devices 
(MUTCD). 

PART 3 - EXECUTION 

3.01 OPERATION: 


A. Contractor shall be responsible for providing all temporary traffic control devices 
including barricades, barrier fences, signs, drums, cones, impact attenuators and other 
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traffic control devices in accordance with typical traffic management plans and details 
shown on the drawings or as required by the Engineer. 


B. The Contractor shall prepare temporary traffic management plans and details that 
deviates significantly from the typical plans shown on the drawings and submit to the 
Engineer for review and approval prior to start of the work. 


C. Contractor shall relocate barricades, signs and other devices as necessary as the work 
progresses as required by the Owner’s Traffic Control Officer or the Engineer. 


D. Police details shall be utilized on this project. If police details fail to show up for work 
at the construction zone at the usual time for start of work, or otherwise leave the jobsite 
before work is completed for the day, the provisions of the Alternative Plan will be 
followed by the Contractor. 


3.02 ALTERNATIVE PLAN: 

A. — In accordance with 701 CMR 7.06(6), whenever required police details/road flaggers do 
not arrive on time or fail to show up for work, the Contractor will implement the 
Alternative Plan. 

B. The Alternative Plan for this project is as follows: 

1. | Contact local police department and municipality to inform them the scheduled 
police detail has failed to show up at the project site and request another police 


detail. 


2.  Redeploy crew to work in areas not requiring temporary traffic control (if 
available). 


END OF SECTION 
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SECTION 01553 


UNIFORMED OFFICERS FOR TEMPORARY TRAFFIC CONTROL 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


B. 


C, 


WORK INCLUDED: 

This Section covers the provisions for furnishing Uniformed Officers for Traffic Control 
and Maintenance of Traffic as described in Section 01110 CONTROL OF WORK AND 
MATERIALS. 

DESCRIPTION: 

The Contractor shall coordinate with the local jurisdiction’s Traffic Control Officer to 
determine the number of Officers deemed necessary to provide for public safety and to 
maintain a smooth flow of traffic through the construction area(s) affected. 


RELATED WORK: 


SECTION 01110, CONTROL OF WORK AND MATERIALS (MAINTENANCE OF 
TRAFFIC) 


SECTION 01550, SIGNAGE (TRAFFIC CONTROL) 


SECTION 01552, CONSTRUCTION ZONE SAFETY PLAN 


PART 2 - PRODUCTS 


2.01 


UNIFORMED OFFICERS: 


Contractor shall provide the Traffic Control Officer with a minimum of 24 hours’ notice 
indicating the time of day, street location and confirm number of officers required for 
traffic control. 


Contractor shall give the Traffic Control Officer a minimum of 2 hours prior cancellation 
notice should Contractor determine that due to weather or conditions beyond its control 
it would not need the scheduled officers. 


Contractor shall pay for officer(s) at the prevailing rate established by the local police 
department should officers not be needed and the Contractor fails to cancel the officers 
as noted in 2.01.B above. 


Where the Owner is paying directly for Traffic Officers and the Contractor cancels 
scheduled officers, the Contractor shall be responsible for payment of the wages for 
cancellations if not cancelled in accordance with 2.01.B and 2.01.C above. 
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PART 3 - EXECUTION 
3.01 OPERATION: 
A. Contractor shall provide barricades, barrier fences, traffic signs, and other traffic control 
devices as required by the Owners Traffic Control Officer, or as required by the Engineer, 


to protect the work area from traffic, pedestrians, and animals. 


B. Contractor shall relocate barricades, signs and other devices as necessary as the work 
progresses as required by the Owners Traffic Control Officer or the Engineer. 


END OF SECTION 
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SECTION 01560 
TREE PROTECTION AND TRIMMING 


PART 1 — GENERAL 


1.01 WORK INCLUDED: 

A. This section includes the protection and trimming of trees that are to remain but 
interfere with, or are affected by, execution of the Work, whether temporary or new 
construction. 

1.02 RELATED WORK: 

A. SECTION 02230 CLEARING AND GRUBBING 

B. SECTION 02300 EARTHWORK 

Ce SECTION 02370 EROSION AND SEDIMENT CONTROL 

D. SECTION 02920 LOAMING AND SEEDING 

1.03. QUALITY ASSURANCE: 

A. Tree Pruning Standards: Comply with the National Arborist Association's 

"Pruning Standards for Shade Trees" except where more stringent requirements are 


indicated. 


PART 2 - PRODUCTS 


2.01 MATERIALS: 
A. Drainage Fill: Selected crushed stone, or crushed or uncrushed gravel, washed, 
ASTM D448, size 24, with 90 to 100 percent passing a 2-/2-inch (63-mm) sieve 
and not more than 10 percent passing a 34-inch (19-mm) sieve. 


B. Topsoil: As per Specification Section 02910: Soil Preparation and Soil Mixes. 


Cc. Filter Fabric: Manufacturer’s standard, non-woven, pervious, geotextile fabric of 
polypropylene, nylon, or polyester fibers. 
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PART 3 - EXECUTION 


3.01 PREPARATION: 


A. 


D. 


Temporary Protection: Provide temporary fencing, barricades, or other suitable 
guards located outside the drip line (outer perimeter of branches) to protect 
remaining trees and other plants from damage. 


Protect tree root systems from damage due to noxious materials caused by run-off 
or spillage while mixing, placing, or storing construction materials. Protect root 
systems from flooding, eroding, or excessive wetting caused by dewatering 
operations. 


Do not store construction materials, debris, or excavated material within the drip 
line of remaining trees. Do not permit vehicles or foot traffic within the drip line 


and prevent soil compaction over root systems. 


Do not allow fires. 


3.02 EXCAVATION: 


A. 
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Install shoring or other protecting support systems to minimize sloping or benching 
of excavations. 


Do not excavate within tree drip line, unless otherwise indicated. 


Where excavation for new construction is required within tree drip lines, hand 
excavate to minimize damage to root systems. Use narrow-tine spading forks and 
comb soil to expose roots. 


1. Relocate roots in backfill areas wherever possible. If encountering large, 
main lateral roots, expose beyond excavation limits as required to bend and 
relocate without breaking. If encountered immediately adjacent to location 
of new construction and relocation is not practical, cut roots approximately 
3-inches (75 mm) back from new construction. 

pa Do not allow exposed roots to dry out before placing permanent backfill. 
Provide temporary earth cover or pack with peat moss and wrap with burlap. 
Water and maintain in a moist condition and temporarily support and protect 
roots from damage until they are permanently relocated and covered with 
earth. 


Where utilities trenches are required within tree drip lines, tunnel under or around 
the roots by drilling, auger boring, pipe jacking, or digging by hand. 
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1. Root Pruning: Do not cut main lateral roots to tap roots; cut only smaller 
roots that interfere with installation of new work. Cut roots with sharp 
pruning instruments; do not break or chop. 


3.03 REGRADING: 


A. Grade Lowering: Where new finish grade is indicated below existing grade around 
trees, slope grade beyond tree drip line. Maintain existing grades within tree drip 
lines. 


1. Root Pruning: Prune tree roots exposed during grade lowering. Do not cut 
main lateral roots to tap roots; cut only smaller roots. Cut roots cleanly with 
sharp pruning instruments; do not break or chop. 


B. Minor Fill: Where existing grade is 6-inches (150 mm) or less below elevation of 
finish grade shown, fill with topsoil. Place topsoil in a single uncompacted layer 
and hand grade to required finish elevations. 


C. Moderate Fill: Where existing grade is more than 6-inches (150 mm) but less than 
12-inches (300 mm) below finish grade elevation, place a layer of drainage fill, 
filter fabric, and a final layer of topsoil on existing grade. 


1 Carefully place drainage fill against tree trunk approximately 2-inches (50 
mm) above finish grade elevation and extend not less than 18-inches (450 
mm) from tree trunk on all sides. For balance of area within drip line 
perimeter, place drainage fill to an elevation 6-inches (150 mm) below grade. 

2: Place filter fabric with overlapping edges of 6-inches (150 mm) minimum. 

D: Place fill layer of topsoil to finish grade. Do not compact drainage fill or 
topsoil. Hand grade to required finish elevations. 


3.04 TREE PRUNING: 

A. If required, prune remaining trees to compensate for root loss caused by damaging 
or cutting root system as required by the Engineer in accordance with accepted 
horticultural practices. 

B. Cut branches with sharp pruning instruments; do not break or chop. 


3.05 TREE REPAIR AND REPLACEMENT: 


A. Promptly repair trees damaged by construction operations to prevent progressive 
deterioration. 


1. Provide new trees of size and species selected by the Engineer when trees 
over 6-inches (150 mm) in caliper, measured 12-inches (300 mm) above 


grade, are required to be replaced, due to abuse/damage/neglect of 
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contractor. 
3.06 DISPOSAL OF WASTE MATERIALS: 
A. Burning on Owner's Property: Burning is not permitted on Owner's property. 


B. Disposal: Remove excess excavated material, displaced trees, and excess chips 
from Owner's property. 


END OF SECTION 
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SECTION 01562 


DUST CONTROL 


PART 1 - GENERAL 


1.01 DESCRIPTION: 


This section of the specification covers the control of dust via calcium chloride and water, 
complete. 


PART 2 - PRODUCTS 


2.01 CALCIUM CHLORIDE: 


A. 


Calcium chloride shall conform to the requirements of AASHTO-M 144, Type I or 
Type II and Specification for Calcium Chloride, ASTM D98. The calcium chloride 
shall be packaged in moisture proof bags or in airtight drums with the manufacturer, 
name of product, net weight, and percentage of calcium chloride guaranteed by the 
manufacturer legibly marked on each container. 


Calcium chloride failing to meet the requirements of the specifications or that which 
has become caked or sticky in shipment, may be rejected by the Engineer. 


2.02 WATER: 


A. 


Water shall not be brackish and shall be free from oil, acid, and injurious alkali or 
vegetable matter. 


PART 3 - EXECUTION 


3.01 


A. 


APPLICATION: 


Calcium chloride shall be applied when ordered by the Engineer and only in areas 
which will not be adversely affected by the application. See Section 01570, 
ENVIRONMENTAL PROTECTION. 


Calcium chloride shall be uniformly applied at the rate of 1-1/2 pounds per square yard 
or at any other rate as required by the Engineer. Application shall be by means of a 
mechanical spreader, or other approved methods. The Engineer shall determine the 
number and frequency of applications. 


Water may be sprinkler applied with equipment including a tank with gauge-equipped 
pressure pump and a nozzle-equipped spray bar. 
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D. Water shall be dispersed through the nozzle under a minimum pressure of 20 pounds 
per square inch, gauge pressure. 


END OF SECTION 
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SECTION 01564 


EXISTING FENCES 


PART 1 - GENERAL 


1.01 DESCRIPTION: 


A. 


B. 


This section of the specification covers the removal and resetting of existing fences. 


Where the removal of existing fences, at locations shown on the plans and where 
required by the Engineer, is required, the Contractor shall remove and reset such fences 
as required by the Engineer. 


PART 2 - PRODUCTS 


2.01 FENCING: 


A. 


The materials removed shall be utilized to reset the fence. Where necessary, new posts 
and bases shall be furnished and installed by the Contractor. Any materials damaged or 
lost during or after removal shall be replaced by the Contractor without additional 
compensation. 


All new materials required shall be equal in quality and design to the materials in the 
present fences. 


PART 3 - EXECUTION 


3.01 REMOVAL OF EXISTING FENCES: 


A. 


The present fences shall be carefully removed together with all appurtenances and 
satisfactorily stored and protected until required for resetting. 


3.02 ERECTION: 


A. 


Fences shall be reset plumb and to the grades required and shall conform to the original 
fence or as the Engineer requires. Backfilling around the posts shall consist of suitable 
material satisfactorily compacted. If the fence posts were originally set in concrete 
bases they shall be reset in concrete bases. 


3.03 PAINTING: 


A. 


Painting, if required, shall be done as required by the Engineer. 


END OF SECTION 
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SECTION 01570 


ENVIRONMENTAL PROTECTION 


PART 1 — GENERAL 


1.01 DESCRIPTION: 


A. 


The work covered by this section of the specifications consists of furnishing all labor, 
materials, tools and equipment and performing all work required for the prevention of 
environmental pollution during and as a result of construction operations under this 
contract. 


The requirements set forth in this section of the specifications apply to cross-country 
areas, river and stream crossings, and construction in and adjacent to wetlands, unless 
otherwise specifically stated. 


All work under this Contract shall be in accordance with the Conservation 
Commissions' Orders of Conditions as well as any conditional requirements applied, 
all of which are attached to Section 00890, PERMITS. 


Prior to commencement of work, the Contractor shall meet with representatives of the 
Engineer to develop mutual understandings relative to compliance of the environmental 
protection program. 


1.02 RELATED WORK: 


A. 


B. 


C 

D. 
E. 
PF: 


G. 


Section 00890, PERMITS 

Section 01330, SUBMITTALS 

Section 01562, DUST CONTROL 

Section 02230, CLEARING AND GRUBBING 
Section 02240, DEWATERING 

Section 02252, SUPPORT OF EXCAVATION 


Section 02300, EARTHWORK 


1.03 SUBMITTALS: 


A. 


The Contractor shall submit details and literature fully describing environmental 
protection methods to be employed in carrying out construction activities within 100 
feet of wetlands or across areas designated as wetlands. 
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PART 2 - PRODUCTS 


2.01 STRAW WATTLES: 


A. 


2.02 


A. 


Straw Wattles shall consist of a 100% biodegradable exterior jute or coir netting with 
100% wheat straw interior filling as manufactured by GEI Works, Sebastian, Florida 
(Phone: 772-646-0597; website: www.erosionpollution.com), or approved equal. 


Straw wattles shall be placed in a shallow trench (2-3 inches deep) and staked to the 
ground using wooden stakes. The wooden stakes shall be placed at a minimum depth 
of 12-inches into the ground. 


CATCH BASIN PROTECTION: 


To trap sediment and to prevent sediment from clogging drainage systems, catch basin 
protection in the form of a siltation sack (Siltsack as manufactured by ACF 
Environmental, Inc. or approved equal) shall be provided as approved by the Engineer. 


PART 3- EXECUTION 


3.01 NOTIFICATION AND STOPPAGE OF WORK: 


A. 


The Engineer will notify the Contractor in writing of any non-compliance with the 
provisions of the Order of Conditions. The Contractor shall, after receipt of such 
notice, immediately take corrective action. Such notice, when delivered to the 
Contractor or its authorized representative at the site of the work, shall be deemed 
sufficient for the purpose. If the Contractor fails to act promptly, the Owner may order 
stoppage of all or part of the work through the Engineer until satisfactory corrective 
action has been taken. No claim for an extension of time or for excess costs or damage 
incurred by the Contractor as a result of time lost due to any stop work orders shall be 
made unless it was later determined that the Contractor was in compliance. 


3.02 AREA OF CONSTRUCTION ACTIVITY: 


A. 


Insofar as possible, the Contractor shall confine its construction activities to those areas 
defined by the plans and specifications. All land resources within the project 
boundaries and outside the limits of permanent work performed under this contract 
shall be preserved in their present condition or be restored to a condition after 
completion of construction at least equal to that which existed prior to work under this 
contract. 


3.03 PROTECTION OF WATER RESOURCES: 


A. 


The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens, 
calcium chloride, acids or other harmful materials. It is the Contractor's responsibility 
to comply with all applicable Federal, State, County and Municipal laws regarding 
pollution of rivers and streams. 
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B. 


Special measures should be taken to insure against spillage of any pollutants into public 
waters. 


3.04 PROTECTING AND MINIMIZING EXPOSED AREAS: 


A. 


The Contractor shall limit the area of land which is exposed and free from vegetation 
during construction. In areas where the period of exposure will be greater than two (2) 
months, temporary vegetation, mulching or other protective measures shall be provided 
as specified. 


The Contractor shall take account of the conditions of the soil where temporary cover 
crop will be used to insure that materials used for temporary vegetation are adaptive to 
the sediment control. Materials to be used for temporary vegetation shall be approved 
by the Engineer. 


3.05 LOCATION OF STORAGE AREAS: 


A. 


The location of the Contractor's storage areas for equipment and/or materials shall be 
upon cleared portions of the job site or areas to be cleared as a part of this project, and 
shall require written approval of the Engineer. Plans showing storage facilities for 
equipment and materials shall be submitted for approval of the Engineer. 


No excavated materials or materials used in backfill operations shall be deposited 
within a minimum distance of one hundred (100) feet of any watercourse or any 
drainage facility. Adequate measures for erosion and sediment control such as the 
placement of baled straw wattles around the downstream perimeter of stockpiles shall 
be employed to protect any downstream areas from siltation. 


There shall be no storage of equipment or materials in areas designated as wetlands. 


The Engineer may designate a particular area or areas where the Contractor may store 
materials used in its operations. 


Storage areas in cross-country locations shall be restored to pre-construction conditions 
with the planting of native species of trees and shrubs. 


3.06 PROTECTION OF LANDSCAPE: 


A. 


The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut 
them without written authority from the Owner. No ropes, cables, or guys shall be 
fastened to or attached to any existing nearby trees for anchorages unless specifically 
authorized by the Engineer. Excavating machinery and cranes shall be of suitable type 
and be operated with care to prevent injury to trees which are not to be removed, 
particularly overhanging branches and limbs. The Contractor shall, in any event, be 
responsible for any damage resulting from such use. 
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Branches, limbs, and roots shall not be cut except by permission of the Engineer. All 
cutting shall be smoothly and neatly done without splitting or crushing. When there is 
unavoidable injury to branches, limbs and trunks of trees, the injured portions shall be 
neatly trimmed and covered with an application of grafting wax or tree healing paint as 
directed. 


Where, in the opinion of the Engineer, trees may possibly be defaced, bruised, injured, 
or otherwise damaged by the Contractor's equipment or by its blasting or other 
operations, the Engineer may require the Contractor to adequately protect such trees by 
placing boards, planks, poles or fencing around them. Any trees or landscape feature 
scarred or damaged by the Contractor's equipment or operations shall be restored as 
nearly as possible to its original condition at the expense of the Contractor. The 
Engineer will decide what method of restoration shall be used, and whether damaged 
trees shall be treated and healed or removed and disposed of under the provisions of 
Section 02230, CLEARING AND GRUBBING. 


Cultivated hedges, shrubs, and plants which could be injured by the Contractor's 
operations shall be protected by suitable means or shall be dug up, balled and 
temporarily replanted and maintained. After construction operations have been 
substantially completed, they shall be replanted in their original positions and cared for 
until growth is re-established. If cultivated hedges, shrubs, and plants are injured to 
such a degree as to affect their growth or diminish their beauty or usefulness, they shall 
be replaced by items of a kind and quality at least equal to that existing at the start of 
the work. 


3.07 CLEARING AND GRUBBING: 


A. 


3.08 DISC 


A. 


C. 
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The Contractor shall clear and grub only on the Owner's land or the Owner's easements, 
and only the area required for construction operations, as approved by the Engineer. 
Removal of mature trees (4 inches or greater DBH) will not be allowed on temporary 
easements. 


The Contractor shall not remove trees in the Owner's temporary easements without 
permission of the Engineer. 


HARGE OF DEWATERING OPERATIONS: 

Any water that is pumped and discharged from the trench and/or excavation as part of 
the Contractor's water handling shall be filtered by an approved method prior to its 
discharge into a receiving water or drainage system. 

Under no circumstances shall the Contractor discharge water to the areas designated as 
wetlands. When constructing in a wetlands area, the Contractor shall discharge water 
from dewatering operations directly to the nearest drainage system, stream, or 


waterway after filtering by an approved method. 


The pumped water shall be filtered through filter fabric and baled straw wattles, a 
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vegetative filter strip or a vegetated channel to trap sediment occurring as a result of 
the construction operations. The vegetated channel shall be constructed such that the 
discharge flow rate shall not exceed a velocity of more than | foot per second. 
Accumulated sediment shall be cleared from the channel periodically. 


3.09 DUST CONTROL: 


A. 


During the progress of the work, the Contractor shall conduct its operations and 
maintain the area of its activities, including sweeping and sprinkling of streets as 
necessary, to minimize creation and dispersion of dust. If the Engineer decides it is 
necessary to use calcium chloride for more effective dust control, the Contractor shall 
furnish and spread the material, as directed. Calcium chloride shall be as specified 
under Section 01562, DUST CONTROL. 


Calcium Chloride shall not be used for dust control within a drainage basin or in the 
vicinity of any source of potable water. 


3.10 SEPARATION AND REPLACEMENT OF TOPSOIL: 


A. 


Topsoil shall be carefully removed from cross-country areas where excavations are to 
be made, and separately stored to be used again as required. The topsoil shall be stored 
in an area acceptable to the Engineer and adequate measures shall be employed to 
prevent erosion of said material. 


3.11 STRAW WATTLES: 


A. 


To trap sediment and to prevent sediment from clogging drainage systems, straw 
wattles shall be used where shown on the drawings. Care shall be taken to keep the 
bales from breaking apart. The wattles should be securely staked to prevent 
overturning, flotation, or displacement. All deposited sediment shall be removed when 
the height of the. Straw wattles/compost socks shall not be placed within a waterway 
during construction of the pipeline crossing. 


The wattles shall be placed in a shallow trench (2-3 inches deep) and staked in the 
ground using wooden stakes. The wooden stakes shall be placed at a minimum depth 
of 12-inches into the ground. 


The wattles shall be regularly inspected and before and after every forecasted major 
weather event. All deposited sediment shall be removed and not allowed to accumulate 
to the top of the wattles. Wattles damaged during construction shall be repaired or 
replaced as required by the Engineer at no additional cost to the Owner. To trap 
sediment and to prevent sediment from clogging drainage systems, straw wattles shall 
be used where shown on the drawings. Care shall be taken to keep the bales from 
breaking apart. The bales should be securely staked to prevent overturning, flotation, 
or displacement. All deposited sediment shall be removed periodically. Hay bales shall 
not be placed within a waterway during construction of the pipeline crossing. 
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D. 


The Contractor shall remove all wattles after construction is completed. 


3.12 CATCH BASIN PROTECTION: 


A. 


Catch basin protection shall be used for every catch basin, shown on the plans or as 
required by the Engineer, to trap sediment and prevent it from clogging drainage 
systems and entering wetlands. Siltation sacks shall be securely installed under the 
catch basin grate. Care shall be taken to keep the siltation sacks from breaking apart 
or clogging. All deposited sediment shall be removed periodically and at times prior 
to predicted precipitation to allow free drainage flow. Prior to working in areas where 
catch basins are to be protected, each catch basin sump shall be cleaned of all debris 
and protected. The Contractor shall properly dispose of all debris at no additional cost 
to the Owner. 


All catch basin protection shall be removed by the Contractor after construction is 
complete. 


END OF SECTION 
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SECTION 01735 


CUTTING, CORING AND PATCHING 


PART | - GENERAL 


1.01 


1.02 


WORK INCLUDED: 


This Section covers the cutting, coring, rough and finish patching of holes and openings 
in existing structures. 


RELATED WORK: 


A. SECTION 03300 CAST-IN-PLACE CONCRETE 


PART 2 - PRODUCTS 


2.01 


2.02 


SEALING MATERIALS: 


Mechanical seals shall be modular, adjustable, bolted, mechanical type consisting of 
interlocking synthetic rubber links shaped to continuously fill the annular space between 
the pipe and sleeve. The seal shall be rated by the manufacturer for 40 feet of head or 20 
psig. Mechanical seals shall be Link-Seal, manufactured by Thunderline Corp., Wayne, 
ML., or approved equal. 


Sealant shall be a two part foamed silicone elastomer as manufactured by Dow Corning 
Co., product No. 3-6548 silicone R.T.V.; 3M brand fire barrier products caulk C.P. 25 
and 3M brand putty 303; Flame-Safe fire stop systems Fig. No. FS-500 by Thomas & 
Betts Corporation, or approved equal. Packing shall be a fire retardant pliable material, 
Fig. 310 by Sealtite Co.; White Oakum W.S.-600 by American Manufacturing Co., or 
approved equal. Sealant bead configuration, depth and width shall be in accordance with 
manufacturer's recommendations. 


MISCELLANEOUS MATERIALS: 


Bonding compound shall be Sikadur Hi-Mod epoxy by Sika Corporation, or equivalent 
by Euclid Chemical Corporation, Master Builders Company, or approved equal. 


Non-shrink grout shall be Masterflow 713 by Master Builders Company; Euco N-S by 
Euclid Chemical Co.; Five Star Grout by U.S. Grout Corp. or approved equal. 


Materials for finish patching shall be equal to those of adjacent construction. 
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PART 3 - EXECUTION 


3.01 


3.02 


GENERAL: 


The Contractor shall leave all chases or openings for the installation of its own or any 
other contractor's or subcontractor's work, or shall cut the same in existing work, and shall 
see that all sleeves or forms are at the work and properly set in ample time to prevent 
delays. It shall see that all such chases, openings, and sleeves are located accurately and 
are of proper size and shape and shall consult with the Engineer and the contractors and 
subcontractors concerned in reference to this work. 


In case of its failure to leave or cut all such openings or have all such sleeves provided 
and set in proper time, Contractor shall cut them or set them afterwards at its own expense, 
but in so doing it shall confine the cutting to the smallest extent possible consistent with 
the work to be done. In no case shall piers or structural members be cut without the 
written consent of the Engineer. 


The Contractor shall not cut or alter the work of any subcontractor or any other contractor, 
nor permit any of its subcontractors to cut or alter the work of any other contractor or 
subcontractor, except with the written consent of the contractor or subcontractor whose 
work is to be cut or altered or with the written consent of the Engineer. All cutting and 
patching or repairing made necessary by the negligence, carelessness, or incompetence 
of the Contractor or any of its subcontractors shall be done by or at the expense of the 
Contractor and shall be the responsibility of the Contractor. 


All cutting and coring shall be performed in such a manner as to limit the extent of 
patching. 


All holes cut through concrete and masonry walls, slabs or arches shall be core drilled 
unless otherwise approved. No structural members shall be cut without the approval of 
the Engineer and all such cutting shall be done in a manner required by it. No holes may 
be drilled in beams or other structural members without obtaining prior approval. All 
work shall be performed by mechanics skilled in this type of work. 


CORING: 

Coring shall be performed with an approved non-impact rotary tool with diamond core 
drills. Size of holes shall be suitable for pipe, conduit, sleeves, equipment or mechanical 
seals to be installed. 


If holes are cored through floor slabs they shall be drilled from below. 


All equipment shall conform to OSHA standards and specifications pertaining to plugs, 
noise and fume pollution, wiring and maintenance. 


Provide protection for existing equipment, utilities and critical areas against water or 
other damage caused by drilling operation. 
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3.03 


3.04 


Slurry or tailings resulting from coring operations shall be vacuumed or otherwise 
removed from the area following drilling. 


CUTTING: 


Cutting shall be performed with a concrete saw and diamond saw blades of proper size 
and application. 


Provide for control of slurry generated by sawing operation on both sides of wall or slab. 


When cutting a reinforced concrete wall, the cutting shall be done so as not to damage 
bond between the concrete and reinforcing steel left in the structure. Cut shall be made 
so that steel neither protrudes nor is recessed from the face of the cut. 


Adequate bracing of area to be cut shall be installed prior to start of cutting. Check area 
during sawing operations for partial cracking and provide additional bracing as required 
to prevent a partial release of cut area during sawing operations. 


Provide equipment of adequate size to remove cut panel. 


For cutting a trench in a floor slab, a full-depth cut shall be made using a concrete saw 
for the desired width of the trench. A partial-depth cut shall be made to expose the 
reinforcing bars. The width of the partial cut shall be to the required lap length of the 
reinforcing bars. Care shall be taken not to cut exposed reinforcing bars but if any are cut, 
dowel holes shall be drilled and dowels epoxied in. Reinforcing of the same size, as the 
existing shall be tied to the existing exposed reinforcing and/or dowels with the proper 
lap length. 


PATCHING: 


Rough patching shall be such as to bring the cut or cored area flush with existing 
construction unless otherwise shown. Finish patching shall match existing surfaces as 
approved. 


Trenches in floor slabs shall be repaired as described in 3.03F above and concrete meeting 
the requirements of Section 03300 CAST-IN-PLACE CONCRETE shall be poured and 


cured. 


END OF SECTION 
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SECTION 01740 


CLEANING UP 


PART | - GENERAL 


1.01 


1.02 


c 


D. 


DESCRIPTION: 

The Contractor must employ at all times during the progress of its work adequate cleanup 
measures and safety precautions to prevent injuries to persons or damage to property. The 
Contractor shall immediately, upon request by the Engineer provide adequate material, 
equipment and labor to cleanup and make safe any and all areas deemed necessary by the 
Engineer. 

RELATED WORK: 

Section 00700 GENERAL CONDITIONS 

Section 01110 CONTROL OF WORK AND MATERIALS 

Section 01140 SPECIAL PROVISIONS 


Section 01570 ENVIRONMENTAL PROTECTION 


PART 2 - PRODUCTS 


Not applicable 


PART 3 - EXECUTION 


3.01 


A. 


DAILY CLEANUP: 


The Contractor shall clean up, at least daily, all refuse, rubbish, scrap and surplus material, 
debris and unneeded construction equipment resulting from the construction operations and 
sweep the area. The site of the work and the adjacent areas affected thereby shall at all 
times present a neat, orderly and workmanlike appearance. 


Upon written notification by the Engineer, the Contractor shall within 24 hours clean up 
those areas, which in the Engineer's opinion are in violation of this section and the above 
referenced sections of the specifications. 


If in the opinion of the Engineer, the referenced areas are not satisfactorily cleaned up, all 
other work on the project shall stop until the cleanup is satisfactory. 
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3.02 MATERIAL OR DEBRIS IN DRAINAGE FACILITIES: 


A. Where material or debris has washed or flowed into or has been placed in existing 
watercourses, ditches, gutters, drains, pipes, structures, such material or debris shall be 
entirely removed and satisfactorily disposed of during progress of the work, and the 
ditches, channels, drains, pipes, structures, and work shall, upon completion of the work, 
be left in a clean and neat condition. 


3.03 REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT: 


A. On or before completion of the work, the Contractor shall, unless otherwise specifically 
required or permitted in writing, tear down and remove all temporary buildings and 
structures it built; shall remove all temporary works, tools and machinery or other 
construction equipment it furnished; shall remove all rubbish from any grounds which it 
has occupied; shall remove silt fences and hay bales used for trapping sediment; and shall 
leave the roads and all parts of the property and adjacent property affected by its operations 
in a neat and satisfactory condition. 


3.04 RESTORATION OF DAMAGED PROPERTY: 


A. The Contractor shall restore or replace, when and as required, any property damaged by its 
work, equipment or employees, to a condition at least equal to that existing immediately 
prior to the beginning of operations. To this end the Contractor shall do as required all 
necessary highway or driveway, walk and landscaping work. Materials, equipment, and 
methods for such restoration shall be as approved by the Engineer. 


3.05 FINAL CLEANUP: 


A. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the 
construction site to its original or specified condition. This cleanup shall include removing 
all trash and debris off of the premises. Before acceptance, the Engineer shall approve the 
condition of the site. 


B. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the 
building to a "like new" condition. This cleanup shall include removing all trash and debris 
from the premises; sweeping and mopping of all floors; washing of all walls, windows and 
doors; cleaning and polishing of all finish metal surfaces; cleaning of all equipment, 
utilizing proper solvents for removal of oil and grease; cleaning of dirt and debris out of all 
mechanical and electrical cabinets; and all other related work required to render the 
building suitable for use. Before acceptance, the Engineer shall approve the condition of 
the building. 


END OF SECTION 
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SECTION 01750 


EQUIPMENT CHECKOUT AND TESTING 


PART | - GENERAL 


1.03 


DESCRIPTION: 


The physical checkout and testing requirements in this Section are in addition to those 
requirements defined in the technical specifications. 


RELATED WORK: 

Section 01751 STARTUP AND TESTING FOR SEWER PUMP STATIONS 
Division 11 through Division 16. 

DEFINITIONS: 


Shop Testing is defined as testing that is performed by the manufacturer either at the place 
of manufacture, or the place of assembly, for the purpose of proving that the equipment 
meets the requirements of the technical specification(s). 


Physical Checkout is defined as the process whereby the Contractor physically inspects 
products after they have been installed in the work, and certifies that the products have 
been properly and completely installed, and are ready for field testing. 


Field Testing is defined as testing that is performed on products by the Contractor with 
the assistance of the manufacturer's representative, after the performance of physical 
checkout, for the purpose of proving that the tested products meet the specifications. 
While field testing can be described as "shop testing in the field", it may be required 
whether or not shop testing was performed on the product. 


System Testing is defined as testing performed on a "system" normally comprised of two 
or more pieces of equipment, after physical checkout and field testing have been 
completed, for the purpose of proving that the system meets specifications. System 
testing is described in Section 01751, STARTUP AND TESTING OF SEWER PUMP 
STATIONS. 


Manufacturer's representative, sometimes referred to as the Factory-Trained Service 
Technician, is defined as a person provided by the manufacturer, who is qualified by 
training and experience to provide technical and process related advice, and/or assistance, 
relating to the installation or utilization of the products provided by the manufacturer. 
Minimum training and experience shall include not less than three years participation in 
similar work, including no less than three similar projects during this three year period. 
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1.04 SHOP TESTING: 


A. | When required by the specifications, shop testing shall be performed prior to delivery of 
the equipment or material. If shop testing is not required by the technical specifications, 
provide shop testing as detailed in Paragraph 1.06. Provide a minimum of fifteen days 
written notice, indicating the time and place of testing. Submit the following to the 
Engineer for approval not less than fifteen days prior to this notice. 


Le 


Description of the test - Outline how the tests will conform to the requirements of 
the specifications. 


Testing devices that will be used in the tests - description must state how the devices 
will perform or what they will measure, and the device accuracy. Submit sample 
measurement results and catalog cuts. 


Schedule for testing - schedule shall include frequency of measurements, personnel 
present, and contingency plans for equipment and/or test failure. 


Test forms - submit samples of all forms used to record and report on shop test data. 
Forms shall include description of test, test date, equipment used, equipment tested, 
personnel present, equipment tag ID numbers, and measurements made. Forms 
shall have a place for signature by the chief testing person, and an officer of the 
manufacturer certifying that the tests results shown are true, accurate, have met the 
required criteria, and that the equipment will operate as indicated. 


B. Submit the following to the Engineer within one week after completion of the tests. 


1. 


ps 


Completed test forms for each device tested. 

Completed certification. 

A written summary of testing, reporting results. 

A schedule for retesting, if necessary. Perform any retesting required to fulfill the 
specification test requirements at no additional cost to the Owner. Additional travel 


required by the Engineer and the Owner personnel to witness retesting shall be paid 
by the Contractor, at no additional cost to the Owner. 


1.05 PHYSICAL CHECKOUT: 


A. — Physical checkout shall include the following, where applicable: 


1. 
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Verify exterior areas for backfill, grading, surfacing, drainage, landscaping, 
roadways, fencing, and gates. 


Verify buildings for structure, masonry, architectural, mechanical systems, 
electrical/lighting, communications, and HVAC. 
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10. 


Verify concrete structures for structural integrity, finish tolerance, durability, 
appearance, embedded and inserted items, painting and surface applications. 


Verify steel structures for member alignment, connection bolts torque, connection 
welds integrity, painting, fire proofing and surface applications. 


Verify mechanical systems and items for setting, alignment and securing, check 
and adjust packing and seals, lubrication, drying out, drive connection and 
alignment including rotation and belt/chain tension, painting or surface 
applications, and tagging for project system. 


Verify piping systems for material, size, components, direction, alignment of joints 
and bolts/welding, packing and seals, screens and filters and strainers, leak and 
pressure hydro tests, painting and color coding, hangers and anchors and expansion 
provision and supports, clean out of foreign matter and tagging for project system. 


Verify electrical and control/instrumentation systems for conduit and tray 
installation, wire/cable material and size, circuit continuity and identification, 
voltage testing, ground continuity and testing, terminal installation and 
identification, jar switches and circuit breakers and transformers tested, substation 
operation tested, and tagging for project system. 


Verify communication system including telephone, fire/smoke alarm, security, 
paging, closed circuit TV similar to electrical above. 


Verify computer systems by station, function, network interface. 


Each piece of equipment and system must be certified by the manufacturer's 
representative as described in subsection 1.07. 


1.06 MINIMUM SHOP AND FIELD TESTING REQUIREMENTS: 


If the technical specifications do not define shop and field testing requirements, the 
following requirements shall be acceptable. 


A. Measurement of wearing ring clearances for all pumps requiring assembly, so equipped: 


1. 


2 


Take a minimum of two readings, 90 degrees apart. 


All measured clearances shall be within supplier's specifications for new 
Installations. Replace and recheck rings found to be out-of-round or out-of- 
specified tolerance. 


B. Measurement of impeller bore for all pumps requiring assembly: 


ds 
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Take a minimum of two readings, 90 degrees apart. 
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2. 


All measured clearances shall be within supplier's specifications for new 
installations. Replace and recheck impellers found to be out of round or out of 
specified tolerance. 


C. Measurement of shaft run out for all rotating equipment requiring assembly: 


1. 


pF 


Remove bearings from the shaft. Support shaft on pedestal rollers or in a lathe. 
Check each shoulder on the shaft. 

Take a minimum of two readings for each shoulder, 90 degrees apart. 

All measured clearances shall be within supplier's specifications for new 


installations. Replace and recheck shafts found to be out of round or out of specified 
tolerance. 


D. Vibration Measurements 


ds 
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Provide vibrational signature testing and documentation for each piece of direct 
drive or close coupled rotating equipment with a motor HP of 50 or above and a 
rated operating speed in excess of 999 RPM. 


Unless specified otherwise, the current edition of the Hydraulic Institute Standard, 
Acceptable Field Vibration Limits" shall be the standard for vibrational testing. 


Take all specified vibrational readings in three directions; vertical, horizontal, and 
axial. 


Provide vibrational measurements in the following engineering units: 
a. Displacement in thousandths of an inch (mils), peak to peak. 

b. — Velocity in inches per second (ips), peak to peak. 

c. Acceleration in feet per second, zero to peak. 

d. Spike energy in g-SE. 


The vibrational reading shall be less than the allowable maximum for the device 
rotating frequency and within the operating band specified by the supplier. 
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6. Amplitude Allowable Maximums: 


RPM Amplitude Inches Peak to Peak 
3,000 and above 0.001 

1,500 - 2,999 0.002 

1,000 - 1,499 0.0025 

999 and below 0.003 


7. Utilize a Bently Nevada Dual Path Monitor, or equal for all vibrational 
measurements. 


E. Belt Drives 
All belts shall be in accordance with supplier's recommendations. 

F. — Gear Drives and Reducers 
1. | Check gears for lash at no less than three points around the gear. 
2. Rotate a full 360 degrees while checking alignment. 

G. Coupling/Shaft Alignment 


1. Perform all final alignments and checks with a dial indicator or a laser device. 
Feeler gauges and straight edges are not acceptable. 


2. Eliminate soft foot conditions prior to aligning. 


3. | When checking for final soft foot any displacement readings in excess of 0.002-in. 
must be corrected. 


4. | When checking for pipe strain, any displacement in excess of 0.002-in. requires 
piping realignment. 


5. Alignments will not be regarded as final until the grout is set and all piping has 
been attached. Demonstrate that alignment is not changed by attachment of piping. 


6. Shim the driving element; never the driven element. 


7. Take bracket sag corrections into account when using a dial indicator. Bracket sag 
shall be determined on rigid pipe. 


8. Mount a dial indicator to the driven element so that it can be rotated. Rotate both 
elements while aligning. 
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10. 


11. 


12. 


13. 


14. 


When aligning three coupled elements, align gear reduction elements with the 
driven element first, then align the driver to the gear reduction elements. 


Check all four alignments: i.e. angular alignment in the vertical and horizontal 
planes, and parallel alignment in vertical and horizontal planes. 


The minimum acceptable alignment accuracy for flexible couplings is +/- 0.005- 
in., or the supplier's specifications, whichever is more stringent. 


The dial indicator must be perpendicular to the alignment surface. 


Number hold down nuts prior to tightening. Loosen in reverse order. Tighten in 
ascending order. 


Use only clean, deburred shims. Clean the machine base and remove rust or burrs 
prior to alignment. 


H. Measurement of Noise (dB) 


1. 


2 


Eliminate noise sources generated by adjacent construction activity prior to testing. 
Establish a background noise level prior to testing. 


Perform noise level testing on each installation device as required by the technical 
specifications. 


The maximum acceptable noise level exposure is 85 dBA over eight hours 
continuous for office, shop, and other areas where the Owner's personnel will be 
performing their assigned duties. 


I. Hydrostatic Testing 


1. 
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AWWA C600 standards are the minimum acceptable standards for all hydrostatic 
testing. 


Visually inspect all welds prior to testing, for cracks, undercut on surfaces greater 
than 1/32-in deep, lack of fusion on surface, reinforcement greater than Table 
127.2.2 located in ANSI B31.1, Power Piping, and incomplete penetration (when 
accessible). Repair or rework as required by the Engineer. 


At no time during hydrostatic testing shall any part of the piping system be 
subjected to a stress greater than 90% of its yield strength at test temperature. 


After at least 10 minutes of full hydrostatic test procedures, make an examination 


for leakage of all joints, connections, and all regions of high stress, such as around 
openings and thickness transition sections. 
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3. Unless otherwise specified, the minimum required hydrostatic test pressure shall be 
1.5 times the design pressure as specified and as indicated. 


6. Unless otherwise specified, the minimum pressure holding time shall be 10 minutes 
plus the time required to inspect for leakage. 


7. Maximum pressure shall not exceed the maximum rated pressure for any 
component in the system being tested. 


J. Electrical Equipment 


1. The testing standards for electrical components are those contained in Division 16 
and in the pertinent technical specification(s). 


1.07 SERVICES OF THE MANUFACTURER'S REPRESENTATIVE: 


A. — Services of manufacturer's representatives shall be provided for equipment and systems 
specified in Divisions 11 through 16. 


B. Contractor shall coordinate services of the various representatives to avoid overlap, 
thereby ensuring all work may be observed by the Engineer, and the Owner's operating 
personnel may receive all required training. 


C. Contractor shall notify the Engineer in writing not less than ten working days prior to the 
visit of each manufacturer's representative. 


D. Manufacturer's representative shall provide services specified in Divisions 11 through 16. 
As a minimum, the services shall include the following: 


1. | When each piece of equipment or system has been installed, including connection 
of permanent power and control, the equipment or system shall be started up and 
fully inspected, aligned and adjusted, including provision of lubrication and all pre- 
operative maintenance. 


2. Each piece of equipment or system shall be complete in all respects. Omission of 
any required items shall be corrected. Lack of discussion in the specifications of 
components which are necessary to equipment operation will not be accepted as the 
basis for an extra charge. 


3. At the time of the inspection the representative shall provide a minimum of two 
additional hours to train the Owner's operations personnel in the operation and 
maintenance of the equipment or system. 


4. Upon completion of this work the manufacturer's representative shall forward a 
copy of the report of its inspection to the Engineer via the Contractor. The report 
shall be on a form suitable to the Engineer and shall detail the work completed, 
deficiencies noted and/or corrected, any special instructions, and the names of 
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Owner's personnel who received training. It shall also certify that the installation 
of the equipment or system is complete, ready for permanent operation, and free 
from any defects that would void the warranty. 


5. Satisfactory certification of all individual equipment and systems must be received 
by the Engineer prior to the authorization to proceed with the overall start-up 
operation. 


6. |The manufacturer's representative shall return at a later date to supervise field tests, 
assist in start-up and perform any additional training required. Reports of these 
visits, specifically detailing the results of all field tests, shall be forwarded to the 
Engineer within 7 days of completion of the services. 


1.08 CORRECTIONS TO THE WORK: 
Correct any items of work failing to meet the specifications at no additional cost to the 
Owner. Correct the nonconforming items by re-work, modification, or replacement, at 


the option of the Engineer. Provide all required labor, materials, and retesting as 
specified herein, to verify that the equipment or system conforms to the specifications. 


1.09 SAFETY: 


Conduct all test procedures in compliance with all applicable safety standards and 
regulations. 


END OF SECTION 


\\Wse03.local\WSE\Projects\MA\Norton MA\EIm Street Sewer\Specifications\FINAL\DIVISION 1\01750 - Equipment Checkout and Testing.docx 


06/22/2023 01750-8 


SECTION 01751 
STARTUP AND TESTING FOR SEWER PUMP STATIONS 
PART 1 — GENERAL 
1.01 WORK INCLUDED: 


A. This Section covers the startup and testing services required for the pump station(s) 
during system startup as specified herein. 


1.02 RELATED WORK: 
A. Section 01329 - SUBMITTAL OF OPERATION & MAINTENANCE MANUALS 
B. Section 11304 - SUBMERSIBLE WASTEWATER PUMPING EQUIPMENT 
C. Section 16231 - PACKAGED ENGINE GENERATORS 

1.03 SYSTEM DESCRIPTION: 


A. The Contractor shall perform pump station startup to the satisfaction of the Engineer. 
Startup and testing shall not be initiated until all required certifications and other 
required documentation has been submitted, as described herein. 


B. The purpose of the startup test is to provide a final operational checkout of all 
equipment prior to beneficial use by the Owner. This shall include both manual and 
automatic operation as well as instrumentation and alarm operations and simulations.. 


C. This startup and testing is not to be utilized as a general debugging of the system. All 
equipment shall be started, tested, balanced, and calibrated prior to conducting the 
startup and testing described in this specification section. All the following equipment 
shall be tested prior to performing the actual acceptance test: 


a. Pumps and Motors 

b. Telemetry Equipment 

c. Instrumentation and Alarms 

d. Liquid Level Controls 

e. Standby Generating System and Automatic Transfer Switch 
f. Miscellaneous Equipment - HVAC and Sump Pumps, etc. 


D. As most components of each pump station are interrelated, Substantial Completion of 
the project shall not be certified until successful completion of startup. 
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1.04 SEQUENCING: 


A. Startup, testing, operator training and other like services to be provided under the 
technical sections of the specifications are not to be performed during startup without 
written authorization from the Engineer. 


B. Full load standby generator testing shall be conducted and satisfactorily completed 
prior to the performance of startup testing. 


1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


A. Submit the following to the Engineer for review a minimum of two (2) weeks prior to 
commencement of startup: 


1. 


Written certification by a representative of the manufacturer that each piece of 
equipment has been installed properly and is ready for operation. 


Written certification by a representative of the equipment manufacturer that all 
equipment requiring calibration has been properly calibrated. 


Written certification by a representative of the instrumentation control and 
telemetering system manufacturer that all systems are fully functional and 
operational. 


A schedule of the testing, including staffing, and specific testing and operation 
of individual equipment items. 


Submit a copy of the attached forms indicating that all required equipment is 
installed and has been operated and tested by the Contractor and the 
manufacturer’s representative(s). 


Generator Load Bank test results with sound monitoring data per Section 16 - 
Electrical. 


B. At the conclusion of the acceptance test, all information recorded during the test shall 
be forwarded to the Engineer in accordance with Section 01330 SUBMITTALS. 


PART 2 — PRODUCTS — NOT APPLICABLE 


PART 3 — EXECUTION 


3.01 PREPARATION: 


A. Prior to commencement of testing, the Engineer shall be given fourteen (14) days' 
written notice. 


B. The Contractor shall complete final debugging prior to startup. 
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C. All telemetry equipment shall be operational prior to testing. 

D. The testing shall be performed. 

E. Part of the testing shall be accomplished on standby power. 
3.02 TEST PROCEDURES: 


A. It is the responsibility of the Contractor to insure that all equipment is completely 
operational throughout the test; provide the Engineer with proper technical assistance 
as required to completely test all equipment and alarms; provide adequately trained 
personnel who can operate the pump station on an on/off basis so that the equipment is 
not damaged, whether the Engineer or Owner is present or not during that portion of 
the test. 


B. The Engineer shall during the test period direct the Contractor's supervision of the 
testing of all equipment, associated alarms and devices; to vary the operation of the 
equipment as necessary, and to pump as required. 


C. The Contractor shall provide a sufficient supply of water, at no additional cost to the 
Owner, to allow the pumps to operate during the entire test, so that the full range of 
pump operation is tested under varying incoming flows. 


D. All generator field tests shall be conducted in accordance with the appropriate technical 
specifications for Generators in Section 16231. 


E. The minimum duration of the testing shall be 4 hours for packaged suction lift pump 
stations. Testing will be performed as long as is required for the Engineer to be satisfied 
that all equipment functions properly under expected conditions of service. 


F. The Contractor shall be backcharged for all Contractor-requested visits made to the site 
by the Engineer for the purpose of startup and testing when the Engineer determines that 
testing may not proceed due to unavailability of needed Contractor/subcontractor/vendor 
personnel at the site or the Contractor’s failure to have any equipment properly functional 
at the time of the Engineer’s visit. 


3.03 STOPPING OF TEST: 
A. The Engineer shall stop the testing for any of the following reasons: 
1. Failure of critical system, including: 
Pumps and Motors 
Telemetry Equipment 


Instrumentation 
Standby Generating System and Automatic Transfer Switch 


ao of 
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2. Failure of any of the above systems to operate on standby power. 


B. _ If the test is stopped for any reason, the test shall be restarted from the beginning. The 
Contractor shall pay all costs associated with the Owner and Engineer supervising 
additional testing as required. 


3.04 EXPENDABLES: 
A. Unless otherwise indicated, the General Contractor shall be responsible for providing 
all fuel during construction and providing a full tank of fuel oil if applicable at no 


additional cost to the Owner, at beneficial occupancy. 


END OF SECTION 
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START-UP REPORT 
DATE/TIME: 
INSPECTOR(S): 

JOB NAME: 


STATION NAME: 


LOCATION: ENGINEER: 
CONTRACTOR : 


SUB-CONTRACTOR(s): 


PEOPLE PRESENT AT THE START-UP: 


DESCRIBE STATION LAYOUT: 


LIQUID BEING PUMPED: 


COMMENTS: 

Prepared by: _ Date: 
Contractor: 

Startup Witnessed by: _ Date: 


Weston & Sampson Engineers, Inc. 
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MOTOR No. 


MANUFACTURER: 
MODEL NUMBER: SERIAL NUMBER: 
VOLTAGE: PHASE: AMPS: 
HORSEPOWER: HERTZ: 
CONDITION OF CABLE JACKET: GOOD:___ FAIR: POOR: __ 
GROUND RESISTANCE? 
SUPPLY VOLTAGE: L1:L2 L2:L3 L3:L1 
AMPERAGE PUMP MOTOR: (BLACK) Ll: (RED) L2: (WHITE)L3: 
PUMP # 
MANUFACTURER: 
MODEL NUMBER: SERIAL NUMBER: 
GPM: TDH: SIZE: 
GAUGE READINGS: | SUCTION PRESSURE (ft/psi): 
DISCHARGE PRESSURE (ft/psi): 
RUNNING TIME METER (hours): 
CONDITION OF EQUIPMENT: GOOD_____ FAIR: POOR: 
FLOW TEST: START LEVEL: FINISH LEVEL: 
TIME SPAN: GALLONS/INCH: 
GALLONS/MIN: PRESSURE: 
SHUT-OFF PSI: DISCHARGE LINE FULL? 
VIBRATION 
MOTOR: UPPER BEARING: (inches/sec) 
LOWER BEARING: (inches/sec) 
PUMP: UPPER BEARING: (inches/sec) 
LOWER BEARING: (inches/sec) 
Prepared by Contractor's Representative: Date: 
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PUMP CONTROL PANEL 


MANUFACTURER: 


MODEL NUMBER: SERIAL NUMBER: 


TYPE: AMP RATING: 


OVERLOAD TYPE: 


SIZE: AMP RATING: 


DO PROTECTIVE DEVICES COMPLY WITH PUMP MOTOR AMP RATING? 


MOTOR STARTERS/VED: 


ARE WIRES LABELED (TAGGED)? 


ALARMS: 
HIGH WATER: PUMP FAIL: 
LOWWATER: MOISTURE: 
TEMPERATURE: OTHER: 
TYPE: 
Prepared by Contractor's Representative: Date: 
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MOTOR CONTROL CENTER (MCC) (IF APPLICABLE) 


MANUFACTURER: SERIAL NUMBER: 
MAIN: 

DESCRIBE LAYOUT: 

DRAWING LAYOUT OF MCC: 

Prepared by Contractor's Representative: Date: 
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LIQUID LEVEL CONTROLS 


MANUFACTURER: 


MODEL NUMBER: SERIAL NUMBER: 


FLOAT SWITCHES: 


IF FLOATS, DESCRIBE OPERATION: 


IF BUBBLER SYSTEM, DESCRIBE OPERATION: 


LEVEL CONTROL COMPRESSOR: 


MANUFACTURER: 


MODEL: SERIAL NUMBER: 


TANK: 


DRAIN: 


COMMENTS: 


Prepared by Contractor's Representative: Date: 


01/17/2019 01751-9 


STAND-BY GENERATOR (IF APPLICABLE) 
ENGINE 


MANUFACTURER: 


MODEL: SERIAL NUMBER: 


GENERATOR 


MANUFACTURER: 


MODEL: SERIAL NUMBER: RATING: 


AUTOMATIC TRANSFER SWITCH 


MANUFACTURER: 


MODEL: SERIAL NUMBER: 


CHECK THE FOLLOWING WHEN RUNNING (be sure to note units): 


RPM: 

VOLTS(AC): (VOLTS) 
AMPS (AC): (AMPS) 
FREQUENCY: (HERTZ) 
OIL TEMP: (DEGREES 
OIL PRESSURE: 

WATER TEMP: (DEGREES 
RUN TIME: (HOURS) 


LEAKS OR UNUSUAL ACTIVITY? EXPLAIN: 


COMMENTS: 


Prepared by Contractor's Representative: Date: 
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MISCELLANEOUS EQUIPMENT 


FLOW METER 
MANUFACTURER: 


MODEL NUMBER: SERIAL NUMBER: 


RATING: AMP: VOLT: 


HEATER 
MANUFACTURER: 


MODEL NUMBER: 


RATING: AMP: 


VENTILATION SYSTEM 
MANUFACTURER: 


SERIAL NUMBER: 
VOLT: 


MODEL NUMBER: 


RATING: AMP: 


DEHUMIDIFIER 
MANUFACTURER: 


SERIAL NUMBER: 
VOLT: 


MODEL NUMBER: 


RATING: AMP: 


SUMP PUMP 
MANUFACTURER: 


SERIAL NUMBER: 
VOLT: 


MODEL NUMBER: 


RATING: GPM: 


SERIAL NUMBER: 
TDH: 


HP: AMP: 


OTHER 
MANUFACTURER: 


VOLT: 


MODEL NUMBER: 


RATING: AMP: 


COMMENTS: 


SERIAL NUMBER: 
VOLT: 


Prepared by Contractor's Representative: 
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Date: 


SECTION 01760 


OPERATION AND MAINTENANCE MANUALS 


PART 1 - GENERAL 


1.01 


A. 


SCOPE OF WORK: 


This section includes procedural requirements for compiling and submitting 
operation and maintenance data required to complete the project. 


1.02 RELATED WORK: 


A. 


B. 


1.03 


H. 


I. 
06/06/2024 


General Requirements in their entirety (Section 00700 through Section 01770) 


Individual Technical Specification Sections Specific for Operation and 
Maintenance Data. 


Section 01329, SUBMITTALS FOR OPERATION AND MAINTENANCE 
MANUALS 


Section 01330, SUBMITTALS 
FORMAT: 


Prepare data in form of an instructional manual. 


Binders: Commercial quality, 8 1/2 x 11 inch three-ring binders with hardback, 
washable, plastic covers; two inch maximum ring size. When multiple binders are 
used, correlate data into related, consistent groupings. Provide a table of contents 
in each binder. 


Cover: Identify each binder cover and spine with typed or printed title 
OPERATION AND MAINTENANCE INSTRUCTION; list title of Project 
facility; identify subject matter of contents. 


Arrange contents by systems under section numbers and sequence of Table of 
Contents. 


Provide tabbed flyleaf for each separate product and system, with typed description 
of product and major component parts of equipment. 


Text: Manufacturer’s printed data, or typewritten date - on 20-pound paper. 


Drawings: Provide with reinforced punched, binder tab. Bind in with text; fold 
larger drawings to size of text pages. 


Submit certification that the data and drawings provided pertain exactly to the 
model, size, and series product and equipment installed in the work. 


All documents will be electronically scannable. 
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All products, systems, and drawings must be cross-referenced with tag ID numbers. 


The manual for each piece of equipment shall be a separate document with the 


following specific requirement: 


1. Contents: 
Table of Contents and Index 
Brief description of each system and components 
Starting and stopping procedures 
Special operating instructions 
Routine maintenance procedures 


Manufacturer’s printed operating and maintenance instructions, 
parts list, illustrations, and diagrams 


One copy of each wiring diagram 


One copy of each approved shop drawing and each Contractor’s 
coordination and layout drawing 


List of spare parts, manufacturer’s price, and recommended quantity 

Name, address and telephone number of local service representatives. 
2. Material 

Loose leaf on 60 pound, punched paper 

Holes reinforced with plastic cloth or metal 

Page size, 8 2 x 11 inches 


Diagrams, illustrations and attached foldouts as required, of original quality, 
reproduced by dry copy method 


Covers: oil, moisture and wear resistant 9 x 12 size 
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1.04 


1.05 


1.06 


1.07 
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QUALITY ASSURANCE: 


Prepare instructions and data by personnel experienced in maintenance and 
operations of described products. 


CONTENTS, EACH VOLUME (BINDER): 


Table of Contents: Provide title of Contract, schedule of products and systems, 
indexed to content of the volume. A listing of all relevant tag ID numbers for each 
volume shall be placed immediately after the Table of Contents. 


For each product or systems: List names, addresses, and telephone numbers of 
subcontractors and suppliers, including local source of suppliers and replacement 
parts. 


Product Data: Mark each sheet to clearly identify specific products and component 
parts, and data applicable to installation. Delete inapplicable information. 


Drawings: Supplement product data to illustrate relations of component parts of 
equipment and systems, to show control and flow diagrams. 


Text: As required to supplement product data, provide logical sequence of 
instructions for each procedure incorporating manufacturer’ s instructions. 


Warranties, Guarantees, and Bonds: Bind copy of each 

See O&M Manual Review Checklist at end of this specification section. 
MANUAL FOR MATERIALS AND FINISHES: 

Building Products, Applied Materials, and Finishes: Include product data with 
catalog number, size composition, and color and texture designations. Provide 
information for re-ordering custom manufactured products. 

Instructions for Care and Maintenance: Include manufacturer’s recommendations 
for cleaning agents and methods, precautions against detrimental agents and 
methods, and recommended schedule for cleaning and maintenance. 

Moisture Protection and Weather Exposed Products: Include product data listing 
applicable reference standards, chemical composition, and details of installation. 
Provide recommendations for inspections, maintenance, and repair. 

Additional Requirements: As specified in individual product specification sections. 


MANUAL FOR EQUIPMENT AND SYSTEMS: 


Each Item of Equipment and Each System: Include description of unit or system 
and component parts. Identify function, normal operating characteristics and 
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limiting conditions. Include performance curves, with engineering data and tests, 
and complete nomenclature and commercial number of replaceable parts. 


Data submitted on all equipment shall include complete maintenance instructions 
(including preventive and corrective maintenance) and parts lists in sufficient detail 
to facilitate ordering replacements. 

All products, systems, equipment, electrical wiring, instrumentation wiring, 
personnel protection systems wiring, presented in this manual will have tag 
numbers corresponding to contract drawings and specifications. In the event, 


numbers do not exist; the Engineer will specify a series of numbers. 


Panelboard Circuit Directories: Provide electrical service characteristics, controls 
and communications. 


Include color-coded wiring diagrams as installed. 

Operating Procedures: Include start-up, break-in, and routine normal operating 
instructions and sequence. Include regulation, control, stopping, shutdown, and 
emergency instructions. Include summer, winter and any special operating 


instructions. 


Provide servicing and lubrication schedule, and list of lubricants required. Cross- 
reference lubricants to products offered by at least three major lubricant suppliers. 


Include manufacturer’s printed operation and maintenance instructions. 
Include sequence of operation by controls manufacturer. 


Provide original manufacturer’s parts list, illustrations, assembly drawings, and 
diagrams required for maintenance. 


Provide control diagrams by controls manufacturer as installed. 


Provide Contractor’s coordination drawings, with color-coded piping diagrams as 
installed. 


Provide charts of valve tag numbers, with location and function of each valve, 
keyed to flow and control diagrams. 


Provide list of original manufacturer’s spare parts, current prices, and 
recommended quantities to be maintained in storage. 


Include test and balancing reports, calibration data, alignment records, and other 
information. 


Additional Requirements: as specified in individual product specification sections. 
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1.08 


Provide a listing in table of Contents for design data with tabbed flysheet and space 
for insertion of data. 


Incorporation of all Physical Checkout information obtained through the field- 
testing and correction phases of the Work. Input must be specific to the actions and 
information obtained during those phases. 


SUBMITTALS: 
Submit draft and final copies of operation and maintenance manuals as described 


in Section 01329 SUBMITTAL OF OPERATION AND MAINTENANCE 
MANUALS. 


PART 2 —PRODUCTS 


Not used. 


PART 3 — EXECUTION 


Not used. 
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OPERATION AND MAINTENANCE MANUAL 
REVIEW CHECKLIST 


ee 


. Name, address, telephone/fax number of the manufacturer 


2. Name, address, contact name, telephone/fax of local representative 


io) 


. Name, address, telephone/fax number of the contractor 
4. Exploded view/general arrangement of materials of construction 


5. Description of operation/operating principal 


lon 


. Project specific Operating parameters 


~ 


. Wiring Diagrams (If Applicable) 

8. Troubleshooting checklist 

9. Recommended spare parts list with prices, and ordering instructions 
10. Model number and the serial number of the model provided 

11. Performance curves or tabulated data 


12. Routine Maintenance instructions/service instructions with recommended 
Intervals 


13. Assembly and disassembly instructions 
14. Recommended lubricates and lubrication schedule. 
15. Approved copies of Shop Drawings are to be included in the manual 


16. Startup/break-in and adjustment instructions 


a 7 Vi im BB ie el al al a al a a a 


17. Warranty information 


Reviewed By: Date: 
Weston & Sampson Engineers 


\\Wse03.local\WSE\Projects\MA\Norton MA\EIm Street Sewer\Specifications\FINAL\DIVISION 1\01760 - Operation & Maintenance Manuals.docx 


END OF SECTION 


06/06/2024 01760-6 


SECTION 01770 
PROJECT CLOSEOUT 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 


A. This Section covers administrative and procedural requirements for closing out the 
project, including, but not limited to: 


1. — Project as-built documents 
2. Checkout and Certification 
3. Startup and Testing 
4. Final Cleaning 
5. Substantial Completion 
6. Closeout Procedures 
7. Final Completion 
8.  Correction/Warranty Period 
B. Closeout checklist to be completed by the Engineer. 
1.02 RELATED WORK: 


A. General Requirements in their entirety. 


B. — Section 01740, CLEANING UP 

C. Section 01750, EQUIPMENT CHECKOUT AND TESTING 
D. Section 01752, STARTUP AND TESTING 

F. Division 2 through Division 16. 


1.03 AS-BUILT DOCUMENTS: 
A. — Contractor shall maintain on site, separate from the documents used for construction, one 


set of the documents listed below, and as construction progresses, shall legibly record on 
these documents all changes made during construction. 
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1. Contract Drawings. 

2. Specifications. 

3. Addenda. 

4. Change Orders and other Modifications to the Contract. 
5. Reviewed shop drawings, product data, and samples. 

6. | Written interpretations and clarifications. 

7. Field Orders. 

8. Field test reports properly verified. 


B. The completed set of as-built documents shall be submitted to the Engineer with the final 
Application for Payment. 


1.04 CHECKOUT AND CERTIFICATIONS: 
A. Prior to checkout and certifications the following tasks shall be completed: 


1. Construction shall be complete. For this purpose, completion of construction is 
defined as follows: 


a. The Contractor has completed construction and erection of the work in 
conformance with the Contract Drawings and Specifications. 


b. | The Contractor has installed and adjusted operating equipment, systems, or 
facilities, as applicable, as defined by the manufacturers' erection, 
installation, operation and maintenance instructions. 

2. All shop drawings shall have final approval. 
3. All shop tests shall be complete and approved test results submitted to the Engineer. 
B. Refer to Section 01750 for requirements regarding equipment checkout and certification. 
1.05 START-UP AND TESTING: 
A. _ Prior to start-up the following tasks shall be complete: 


1. — All checkout and certifications shall be satisfactorily completed, 


2. All operations and maintenance manuals shall be approved, 
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3. 


4, 


All preliminary training by the manufacturer's representative shall be completed, 


An approved start-up procedure shall be in place. 


B. Refer to Section 01751 for start-up and testing requirements. 


1.06 FINAL CLEANING: 


A. Complete the following cleaning operations before requesting inspection for Certification 
of Substantial Completion. 


1. 


3. 


Clean the site, including landscape development areas of rubbish, litter and other 
foreign substances. Sweep paved areas broom clean; remove stains, spills and other 
foreign deposits. Rake grounds that are neither paved nor planted, to smooth, even 
textured surfaces. 


Remove waste and surplus materials, rubbish, fencing equipment, temporary 
utilities and construction facilities from the site, unless otherwise required by the 


Engineer. 


Comply with requirements of Section 01740 CLEANING UP. 


1.07 SUBSTANTIAL COMPLETION: 


A. Substantial Completion is officially defined in the General and Supplementary 
Conditions. The date of substantial completion will be certified by the Engineer. This 
date will not be certified until the following requirements have been satisfied by the 
Contractor: 


i. 
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All Contract requirements are coordinated into a fully operational system. All 
individual units of equipment and treatment are fully operative and performing at 
specified efficiencies. Where efficiencies are not specified, performance shall meet 
acceptable standards for the particular unit. 


All field tests have been satisfactorily completed and reports forwarded to the 
Engineer. 


All final training has been completed by the manufacturers’ representatives. 
All spare parts and lubricants have been satisfactorily delivered to the Owner. 
Spare parts are for the exclusive use of the Owner when the facility has been turned 


over. Contractor is responsible for all maintenance and repair materials required 
until the facility is accepted by the Owner. 
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1.08 CLOSEOUT PROCEDURES: 


A. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and is complete in accordance with Contract Documents and ready for 
Engineer's and Owner's inspection. 


B. Accompany Engineer and Owner on inspection to verify conformance with the Contract 
Documents. Prepare a punch list of work items that have been determined by inspection 
to not conform to Contract Documents. Punch list items shall include work items that are 
missing, incomplete, damaged, incorrect items, or improperly installed or constructed. 
The Contractor shall correct the punch list deficiencies by re-work, modifications, or 
replacement, as appropriate, until the items conform to the Contract Documents. The 
initial punch list shall be produced by the Contractor, with copies to the Engineer and 
Owner. When the Contractor has reduced the number of deficient items to a reasonable 
level, the Engineer will develop a definitive punch list for the use of the Contractor. 


C. Provide submittals to Engineer that are required by governing or other authorities. 

D. Submit final Application for Payment identifying total adjusted Contract Sum, previous 
payments, and sum remaining due. The Contractor shall submit the following documents 
with or prior to Final Application for Payment: Set of as-built documents, Contract 
Completion and Acceptance Certificate, Consent of Surety to Final Payment, Release and 
Waiver of Liens and Claims (SECTION 01770 ATT. A), Affidavit of Payment of Debts 
and Claims, and remaining releases, waivers, warranties/guarantees, and all other data 
required by the Contract Documents. 

1.09 FINAL COMPLETION: 
A. — Prior to final completion, the following tasks shall be completed: 


1. All items in the punch list shall be completed. 


2. All Contract closeout documentation shall be submitted to and accepted by the 
Engineer. 


1.10 CORRECTION/WARRANTY PERIOD: 


A. During the correction period, the Contractor shall correct all deficiencies in equipment 
and materials. 


B. During the warranty period, the Contractor shall perform all corrective work on warranty 
deficiencies. 


C. Corrective work will be identified by the Engineer or Owner, as appropriate. The 
Contractor will be notified of the item(s) requiring corrective work. 
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D. The Contractor shall begin work on all corrective work within ten days of being notified 
of the deficiency by the Engineer and shall then work continuously until the deficiency is 
corrected. Upon completion of the corrective work, the Contractor shall submit a letter 
report to the Engineer describing the deficiency and the corrective action that was taken. 

E. |The Contractor shall coordinate all corrective work with the Engineer and/or the Owner. 


1.11 COMPLETION CHECKLIST: 


A. The Project Completion Checklist, which follows, shall be completed as the project nears 
completion. When the project has been fully completed, Final Payment can be approved. 
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PROJECT COMPLETION CHECKLIST 


Owner: Job No.: 
Project: 
As part of the project closeout, all items listed below must be checked off as being complete or 


otherwise accounted for. The person verifying completion of the item shall list the completion 
date and their initials. 


Project Closeout Checklist 


Date 
Completion Verified by 
Verified 


AS-BUILT DOCUMENTS HANDED OVER 


ra 


. Contract Drawings 


N 


. Specifications 


Ow 


. Addenda 
4. Change Orders/Contract Modifications 


5. Reviewed Shop Drawings, Product Data and Samples 


fon 


. Written Interpretations/Clarifications 

7. Field Orders 

8. Field Test Reports 

EQUIPMENT CHECKOUT AND CERTIFICATIONS 


1. Construction Complete per Drawings/Specifications 


2. Equipment Installed and Adjusted 


3. All Shop Drawings have Final Approval 


4. All Shop Tests Complete and Results Submitted 
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Project Closeout Checklist 


Date 


Completion Verified By 
Verified 


START-UP AND TESTING 


1. All Checkout and Certifications Complete 


2. All O&M Manuals Approved 


3. All Preliminary Training by Manufacturers Rep. Completed | 


FINAL CLEANING 


1. All Construction Facilities Removed 
2. All Construction Debris Removed 


3. All Areas Swept/Cleared 


SUBSTANTIAL COMPLETION 

1. All Items Coordinated Into a Fully Operational System 

2. All Equipment Units Operational at Specified Efficiencies 
3. All Field Tests Completed and Reports Submitted 

4. All Final Training by Manufacturer's Rep. Completed 

5. All Spare Parts and Lubricants Provided 


CLOSEOUT PROCEDURES 


1. Written Certification Submitted that Work is Ready for Owner & 
Engineer Inspector 


2. Inspection by Owner, Engineer, Contractor completed 
3. Punch List of Nonconforming Items Prepared 


4. Documents Required by Governing or Other Authorities Submitted 
(List Them) 


5. Final Application for Payment Received 
6. Contract Completion and Acceptance Certificate Submittal 
7. Consent of Surety to Final Payment Submittal 


8. Release and Waiver of Liens and Claims Submitted 


9. Affidavit of Payment of Debts and Claims Submitted 
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Project Closeout Checklist 


10. Warranties/Guarantees Submitted 

11. Other Required Releases and Waivers Submitted (List Them) 
12. Permits Submitted (List Them) 

13. Weekly Payrolls Submitted as Required by Law 

FINAL COMPLETION 

1. All Items in Punch List Completed 

2. All Other Required Documentation Submitted (List It) 
CORRECTION/WARRANTY PERIOD 


1. Correction Period Start Date: 


End Date: 


2. Specific Warranties Provided 


Item Warranty Duration 


Date 
Completion 
Verified 


Verified By 


06/22/2023 01770-8 


Full name of persons signing their initials on this checklist: 


END OF SECTION 
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SECTION 01770 


PROJECT CLOSEOUT 


ATTACHMENT A 


RELEASE AND WAIVER OF LIEN 


GENERAL CONTRACTOR’S OR SUBCONTRACTOR’S 


RELEASE AND WAIVER OF LIEN 


For and in consideration of the receipt of $ , in payment for labor and/or materials 
furnished, the undersigned does hereby waive, release and relinquish any and all claims, demands and 
rights of lien for all work, labor, materials, machinery or other goods, equipment or services done, 
performed or furnished for the construction located at the site hereinafter described, to wit: 


(name of project) 
(location) 
(name of project owner) 
The undersigned further warrants and represents that any and all valid labor and/or materials and 


equipment bills, now due and payable on the property herein above described in behalf of the 
undersigned, have been paid in full to date of this waiver. 


ee $ 


Total Paid to Date This Contract Balanced Owed After This Payment 


Total Billed to Date This Contract Contractor/Subcontractor 


By: 


Witness Signature 


Witness Printed Name Printed Name 


Title: 


Date 


SECTION 02058 
CONTROLLED LOW-STRENGTH MATERIALS 
PART | - GENERAL 
1.01 DESCRIPTION: 

A. Controlled Low Strength Materials (CLSM) is to be used where indicated on the 
contract drawings or as described in any Massachusetts Department of Transportation 
road opening permits included in the project. 

1.02 RELATED WORK: 

A. Section 01110, CONTROL OF WORK AND MATERIALS 

B. Section 01330, SUBMITTALS 

C. Section 02300, EARTHWORK 

D. Section 02252, SUPPORT OF EXCAVATION 

E. Section 02745, PAVING 

1.03 REFERENCES: 

Massachusetts Department of Transportation (MassDOT) Standard Specifications for 

Highways and Bridges - Subsection M4.08.0, CONTROLLED LOW-STRENGTH 

MATERIALS. 

1.04 SUBMITTALS: 

Proposed Mix Designs for the type(s) of CLSM shall be submitted for review and approval 

from the Contractor’s Ready Mix provider in accordance with Section 01 33 23 of these 

specifications. 
PART 2 - PRODUCTS 
2.01 MATERIALS: 


Materials employed in the CLSM shall meet the requirements as described in MassDOT 
Standard Specifications Subsection M4.08.0. 


2.02 TYPE OF CLSM: 


A. Controlled Density Fill for this project shall be Type 2E — Flowable (Excavatable) as 
described in MassDOT Subsection M4.08.0, or as required by the Engineer. 
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B. Strength: Controlled Density Fill shall have a 28-day compressive strength of between 
75 to 150 psi. 


PART 3 - EXECUTION 


3.01 GENERAL: 


A. 


CLSM shall be batched at a ready mix plant and is to be used at a high or very high 
slump of approximately 10- to 12-inches. 


CLSM shall be placed to not disturb adjacent structures, utilities or the sidewalls of 
trenches. 


CLSM shall be installed to the limits shown on the drawings or as required by the 
Engineer and shall be kept below the top of the trench to allow for the placement of 
the required depth of pavement as specified in these documents or as indicated in the 
contract drawings. 


Steel road plates shall protect the CLSM until the fill reaches a point that it will not 
be deformed by traffic passing over it. Plates are not to be removed until the day that 
paving operations are performed. Road plates shall be recessed so that the tops of the 
plates are at the same level as existing pavement adjacent to the trench. 


END OF SECTION 
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SECTION 02071 


GEOTEXTILE FABRICS 


PART 1 - GENERAL 


1.01 


1.02 


WORK INCLUDED: 


This Section covers furnishing of all labor, materials, and equipment necessary to install 
specified geotextile fabrics in locations shown on the drawings and as required by the 
Engineer. 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings or working drawings and material specifications shall be submitted to the 
Engineer for review for each type of geotextile fabric furnished. General installation 
practices and installation schedule shall be included. 


PART 2 - PRODUCTS 


2.01 EROSION CONTROL FABRIC “A”: 

A. Erosion control fabric “A” shall be composed of continuous-filament fibers bonded 
together to form a sheet. The fabric shall be an average of 20 mils thick and possess the 
pore-size distribution of Tencate Mirafi 600X Fabric. 

B. — Erosion Control fabric “A” shall be Tencate Mirafi 600X as manufactured by Tencate 
Geosynthetics, Pendergrass, GA; or approved equal. 

2.02 EROSION CONTROL FABRIC “B”: 

A. — Erosion Control Fabric “B” shall be of the best quality proven design and construction 
and shall be entirely suitable in every respect for the intended service. 

B. Erosion Control fabric “B” shall be Tencate Miramesh as manufactured by Tencate 
Geosynthetics, Pendergrass, GA; Enkamat Soil Erosion Matting as manufactured by 
Bonar, Asheville, N.C.; Tenax Radix Erosion Control Netting as manufactured by Tenax 
Corp., Baltimore, MD or approved equal. 

2.03 SOIL REINFORCEMENT FABRIC: 

A. The soil reinforcement fabric shall be an integrally formed structure with aperture 
geometry and rib thickness sufficient to permit mechanical interlock with the surrounding 
particle media. The soil reinforcement fabric shall have flexural rigidity and high tensile 
modulus with continuity of tensile strength through all ribs and junctions of the structure. 
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2.04 


2.05 


2.06 


The fabric shall be composed of polypropylene stabilized with carbon black to resist 
ultraviolet degradation and be resistant to biological and chemical degradation due to all 
naturally occurring organisms or reagents normally encountered in natural soil 
environments. 


The soil reinforcement fabric shall be a Tensar SS-2 (BX1200) Geogrid, by Contech 
Construction Products Inc., Marlboro, MA; Tencate Mirafi 500X fabric, by Tencate 
Geosynthetics, Pendergrass, GA; or approved equal. 


SOIL REINFORCEMENT GRID: 


The soil reinforcement grid shall permit free passage of moisture, be of sufficient strength 
to prevent deformation and impairment of function when subjected to wheel loads and 
interact with overlying soil to stabilize the overburden on slopes as steep as three to one. 


Soil reinforcement grid shall by Tencate Mirafi Miragrid, by Tencate Geosynthetics; or 
approved equal. 


FILTER/DRAINAGE FABRIC: 


The filter/drainage fabric shall be a non-woven, needle punched polyester or extruded 
polypropylene, not less than 80 mils thick. 


The filter/drainage fabric shall be Tencate Mirafi 180N by Tencate Geosynthetics, 
Pendergrass, GA; or approved equal. 


GEOTEXTILE LINER PROTECTOR: 


The geotextile liner protector shall be a non-woven, needle punched polyester or extruded 
polypropylene, not less than 80 mils thick. 


The geotextile liner protector shall be Tencate Mirafi 180 N by Tencate Geosynthetics, 
Pendergrass, GA; or approved equal. 


PART 3 - EXECUTION 


3.01 


INSTALLATION: 
GENERAL: 


Installation of geotextile fabrics shall be strictly in accordance with manufacturer's 
instructions and specific layout plans and details reviewed by the Engineer. 
EROSION CONTROL FABRIC “A”: 


Erosion control fabric “A” shall be installed on detention basin slopes and at drainage 
swale ends prior to placement of riprap and at other locations as shown on the drawings 
or as required by the Engineer. The fabric in place shall cover the entire riprap area. 
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Each width of fabric shall be overlapped by the subsequent width a minimum of two feet. 
The Contractor shall follow the manufacturer's installation recommendations to ensure 
proper completion of the fabric installation, including top toe-in and bottom toe wrap. 


C. EROSION CONTROL FABRIC “B”: 


Erosion control fabric “B” shall be placed over the prepared surface in drainage swales 
and other locations as required by the Engineer. The fabric shall be unrolled, placed in 
the direction of water flow, overlapped, pinned down with wood stakes, and seeded. All 
installation work shall be in accordance with manufacturer's recommendations or as 
required by the Engineer. 


D. SOIL REINFORCEMENT FABRIC: 


The soil reinforcement fabric shall be installed on the prepared subgrade prior to 
placement of the gravel base and bituminous concrete pavement. The fabric in place 
shall be beneath the entire proposed paved area. Each width of fabric shall be overlapped 
by the subsequent width a minimum of two feet. The Contractor shall follow the 
manufacturer's installation recommendations. 


E. SOIL REINFORCEMENT GRID: 


The soil reinforcement grid shall be placed on the flexible membrane liner, securely 
fastened at the top of all slopes and interlocked to form a continuous grid below the 
supports, all in accordance with manufacturer's recommendations and specific project 
details. The reinforcement grid shall provide stability for the overlying soil drainage 
layer, while permitting free passage of moisture. 


F. FILTER/DRAINAGE FABRIC: 


1. The filter/drainage fabric shall be installed in the final graded trench bottom prior 
to placement of the crushed stone bedding and at other locations shown on the 
drawings or designated by the Engineer. The drainage fabric in place shall cover 
the entire trench bottom and trench sides as shown on the drawings. Each width of 
drainage fabric shall be overlapped in accordance with manufacturer’s 
recommendations, but not less than 2 feet, to prevent intrusion of soil fines into the 
bedding. 


G. GEOTEXTILE LINER PROTECTOR: 


The geotextile liner protector shall be installed on top of the gas-venting layer and shall 
be covered by the flexible membrane liner. The protector shall provide a smooth surface 
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to support the liner and protect against liner damage due to projections. The installation 
shall be strictly in accordance with manufacturer's recommendations. 


3:02 FINAL INSPECTION AND ACCEPTANCE: 


A. The Contractor shall, at its expense, have a manufacturer's representative inspect the work 
at completion of the installation. Any work found to be unsatisfactory shall be corrected 


at the Contractor's expense. 


B. The Engineer, at the Contractor's expense, reserves the right to have a manufacturer's 
representative inspect the installation process at any time during construction. 


END OF SECTION 
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SECTION 02080 
DUCTILE IRON PIPE AND FITTINGS FOR WATER MAINS 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 
This Section covers the furnishing, handling, hauling, laying, jointing, testing and 
disinfecting of all ductile iron pipe, including fittings and appurtenant work as indicated 
on the drawings and as specified. 


1.02 RELATED WORK: 


A. — Section 02300, EARTHWORK 


B. — Section 02513, INSULATION FOR PIPELINES 

C. Section 02514, HYDRANTS AND VALVES 

D. Section 02515, WATER SERVICE CONNECTIONS 

E. — Section 02516, CONNECTIONS TO EXISTING WATER MAINS 


1.03 QUALITY ASSURANCE: 

A. All pipe and fittings shall be inspected and tested at the foundry as required by the 
standard specifications to which the material is manufactured. The Contractor shall 
furnish in duplicate to the Engineer sworn certificates of such tests. 

B. In addition, the Owner reserves the right to have any or all pipe, fittings and special 
castings inspected and/or tested by an independent service at either the manufacturer's 
plant or elsewhere. Such inspection and/or tests shall be at the Owner's expense. 


1.04 REFERENCES: 


A. The following standards, latest revision thereof, form a part of this specification as 
referenced: 


American Water Works Association (AWWA) 
AWWA C104 Cement-Mortar Lining for Ductile- Iron Pipe and Fittings 
AWWA C105 Polyethylene Encasement for Ductile Iron Pipe Systems 


AWWA C110 Ductile-Iron and Gray-Iron Fittings 
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1.05 


AWWA Clll Rubber Gasket Joints for Ductile- Iron Pressure Pipe and Fittings 


AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and 
Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings 


AWWA C150 Thickness Design of Ductile-Iron Pipe 

AWWA C151 Ductile-Iron Pipe, Centrifugally Cast 

AWWA C153 Ductile-Iron Compact Fittings for Water Service. 

AWWA _ C600 Installation of Ductile-Iron Water Mains and Their Appurtenances 
AWWA C651 Disinfecting Water Mains 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings shall be submitted to the Engineer for review. 


Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including 
descriptive literature and complete characteristics and specifications, and code 
requirements. Shop drawings shall be submitted for the ductile iron pipe, type of joint, 
fittings, couplings, filling rings, restrained joints, and lining and coating in accordance 
with specifications. 


PART 2 - PRODUCTS 


2.01 


2.02 


PIPE: 


The Contractor shall use push-on joint type ductile iron pipe unless otherwise indicated 
on the plans or specified herein. 


All ductile iron pipe shall be designed in accordance with AWWA C150 and shall be 
manufactured in accordance with AWWA C151. 


Unless otherwise indicated or specified, ductile iron pipe shall be Thickness Class 52. 
JOINTS: 

Joints for ductile iron pipe shall conform to AWWA C111. 

Pipe and fittings shall be furnished with approved joint restraining appurtenances as 


specified herein, or within the limits as indicated on the drawings, to keep the piping from 
pulling apart under pressure. 
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2.03 


2.04 


2.05 


2.06 


FITTINGS: 
Fittings shall conform to the requirements of AWWA C110 or C153 as appropriate and 
shall be of a pressure classification at least equal to that of the pipe with which they are 


used. 


The Contractor shall use ductile iron fittings. Cast-iron, Class 250 fittings may be 
substituted, upon approval of the Engineer, for ductile iron fittings. 


Unless otherwise indicated, fittings shall have all bell mechanical joint ends. 
GASKETS, GLANDS, NUTS AND BOLTS: 


Gaskets, glands, nuts, bolts and accessories shall conform to AWWA C111 or C153 as 
appropriate. 


Gaskets shall be of plain tipped rubber, suitable for exposure to the liquid within the pipe. 
Glands shall be ductile or cast iron. 

Bolts and nuts shall be high strength alloy. 

LINING AND COATING: 

The inside of pipe and fittings shall be given a cement lining and asphaltic seal coat in 
accordance with AWWA C104. The thickness of the lining shall be double that specified 
in AWWA C104. 


The outside of pipe and fittings shall be coated with the standard asphaltic coating 
specified under the appropriate AWWA Standard Specification for pipe and fittings. 


Machined surfaces shall be cleaned and coated with a suitable rust preventative coating 
at the shop immediately after being machined. 


FLEXIBLE COUPLINGS: 


The Contractor shall use solid sleeve coupling fittings for joining pipe. Sleeve-type 
flexible couplings may be substituted only with the approval of the Engineer. 


All couplings and accessories shall be of a pressure rating at least equal to that of the 
pipeline in which they are to be installed. 


Couplings shall be cast or ductile iron and shall be provided with gaskets of a composition 
suitable for exposure to the liquid within the pipe. 
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2.07 


Sleeve-type couplings shall be made by Dresser Mfg. Div., Bradford, PA; Smith-Blair, 
Inc., San Francisco, CA; Romac Industries Inc., Seattle, WA; Ford Meter Box Co., 
Wabash, IN; or be an approved equal. 


Couplings for buried pipe shall be Dresser 153; Smith-Blair Type 441 or 443; Romac 
Style 501; Ford Style FC1 or FC2; or approved equal. 


JOINT RESTRAINTS: 


Where indicated or necessary to prevent joints or sleeve couplings from pulling apart 
under pressure, anchoring and joint restraint methods shall be utilized. Methods shall be 
restrained joint systems. The number of joints to be restrained shall be determined in 
accordance with Table 1, as shown on the construction plans or provided by the Engineer. 


Restrained joint systems for standard mechanical joint fittings or push on joint pipe shall 
be restraining glands (Megalug by EBAA Iron Sales Inc., Eastland, TX; StarGrip by Star 
Pipe Products, Houston, TX; RomaGrip by Romac Industries, Inc., Sultan, WA; Sigma 
One-Lok by Sigma Corporation, Cream Ridge, NJ; or approved equal) and restraining 
gaskets (Fast-grip joint by American Cast Iron Pipe Company, Birmingham, AL; Field 
Lok 350 Gasket by United States Pipe and Foundry Company, Birmingham, AL; Sure 
Stop 350 Restrained Joint Gaskets by McWane Ductile, Phillipsburg, NJ; or approved 
equal). Methods that rely on the use of friction clamps and/or retainer glands with set 
screws alone are not acceptable. 


Restrained joint systems for non-standard or modified joints shall be Flex-Ring or Lok- 
Ring by American Cast Iron Pipe Company, Birmingham, AL; T.R. Flex Joint by 
McWane Ductile, Phillipsburg, NJ: TR-Flex Joint by United States Pipe and Foundry 
Company, Birmingham, AL; Snap-Lok or Bolt-Lok by United States Pipe and Foundry 
Company, Birmingham, AL; or approved equal. 


Concrete thrust blocks may only be used for 6-inch, 8-inch, 10-inch, or 12-inch pipe 
where use of a joint restraint system is not feasible. Use of concrete thrust blocks shall 
be installed with the minimum bearing area (in square feet) against undisturbed material 
in accordance with the following: 


Size of Main 90° Bends, Tees, 45° Bends and 22-V4° Bends 11-14° Bends 
Caps and Plugs Wyes 
6- & 8-inch 5 4 2 2 
10- & 12-inch 12 9 5 2 


Tie rods may only be used for 6-inch, 8-inch, 10-inch, or 12-inch pipe where use of a 
joint restraint system is not feasible. Bolts shall have adequate length to allow nuts on 
both sides of the gland. Tie bolts shall have the same diameter as the tie rods and be in 
accordance with the following: 
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Pipe Tie Rod 

Size Number Diameter 
6 2 yy” 
8 2; Yy” 
10 2 Yi” 
12 4 a 


F. Location of restrained joints shall be based on Table 1, as shown on the construction plans 
or provided by the Engineer. All joints that occur within the restrained length listed in 
Table 1, for the specific application, shall be restrained. For example, for a 90° bend, 8- 
inch unwrapped pipe, the restrained length required is 33 feet. Therefore, all joints within 
33 feet of the 90° bend must be restrained. 


2.08 POLYETHYLENE ENCASEMENT: 


A. — Where called for on the drawings, the pipe shall be encased in polyethylene conforming 
to AWWA C105. 


B. — Polyethylene encasement shall be either linear low density, minimum 8 mils thick or high 
density, cross-laminated, minimum 4 mils thick. Polyethylene encasement shall be 
clearly marked at a minimum of every 2-feet along its length with print that does not 
contain hazardous material. Markings shall contain manufacturer’s name, manufacture 
year, AWWA C105, minimum film thickness, and ‘Warning — Corrosion Protection — 
Repair any damage.’ 


C. Adhesive tape shall be dielectric tape, suitable for use with polyethylene encasement. 
The use of duct tape shall not be accepted. 


PART 3 - EXECUTION 


3.01 INSPECTION BEFORE INSTALLATION: 


Pipes and fittings shall be subjected to a careful inspection just before being laid or 
installed. 


3.02 HANDLING AND CUTTING: 

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface 
and/or abrasion of the pipe coating or lining shall be rejected and removed from the 
job-site. 

B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that 


may have caused incipient fracture, even though no such fracture can be seen, shall be 
marked as rejected and removed at once from the work. 


06/23/2023 02080-5 


3.03 


In any pipe showing a distinct crack and in which it is believed there is no incipient 
fracture beyond the limits of the visible crack, the cracked portions, if so approved, may 
be cut off by and at the expense of the Contractor before the pipe is laid so that the pipe 
used will be perfectly sound. The cut shall be made in the sound barrel at a point at least 
12-inches from the visible limits of the crack. 


Except as otherwise approved, all cutting shall be done with a machine suitable for cutting 
ductile iron pipe. Hydraulic squeeze cutters are not acceptable for cutting ductile iron 
pipe. Travel type cutters or rotary type abrasive saws may be used. All cut ends shall be 
examined for possible cracks caused by cutting. 


Lined and coated pipe and fittings shall be assembled and installed with approved packing 
or gaskets of the type recommended by the pipe manufacturer for the particular lining 
used. 

INSTALLATION: 

DEPTH: 


1. The pipe shall be installed with a minimum of 5'-0" of cover, unless specifically 
indicated otherwise on the plans or required by the Engineer. 


2. Where pipe is installed at less than the required cover, the Contractor shall furnish 
and install insulation in accordance with Section 02513, INSULATION FOR 
PIPELINES, or as required by the Engineer. 


PIPE AND FITTINGS: 
1. No defective pipe or fittings shall be laid or placed in the piping, and any piece 
discovered to be defective after having been laid or placed shall be removed and 


replaced by a sound and satisfactory piece. 


2. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and 
shall be kept clean until accepted in the complete work. 


3. Pipe and fittings shall be laid accurately to the lines and grades indicated on the 
drawings or as required. Care shall be taken to ensure good alignment both 
horizontally and vertically. 


4. In buried pipelines, each pipe shall have firm bearing along its entire length. 


5. Castings to be encased in masonry shall be accurately set, with the bolt holes, if 
any, carefully aligned. 


6. Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale 
and other foreign material. 
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Fittings shall not be used to clear beneath or above an existing structure or pipeline 
unless approved by the Engineer. The water main shall be brought to a depth 
sufficient to clear the structure or pipeline without the use of bends. 


C. TEMPORARY PLUGS: 


At all times when pipe laying is not actually in progress, the open ends of pipe shall be 
closed by temporary watertight plugs or by other approved means. If water is in the 
trench when work is resumed, the plug shall not be removed until all danger of water 
entering the pipe has passed. 


D. PUSH ON JOINTS: 


1. 


2: 


Joining of push-on joint pipe shall conform to AWWA C600. 


If effective sealing of the joint is not attained, the joint shall be disassembled, 
thoroughly cleaned, a new gasket inserted and joint reassembled. 


Deflection of alignment at a joint shall not exceed the appropriate permissible 
deflection as specified in AWWA C600. The tables in AWWA C600 indicate the 
maximum permissible deflection for 18 and 20-foot pipe lengths. Maximum 
permissible deflections for other lengths shall be in proportion to such lengths. 


E. MECHANICAL JOINTS: 


1. 


2. 
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Assembling of fittings with mechanical joint ends shall conform to AWWA C600. 


If effective sealing of the joint is not attained at the maximum torque indicated in 
the above standard, the joint shall be disassembled and thoroughly cleaned, then 
reassembled. Bolts shall not be overstressed to tighten a leaking joint. 


The deflection of alignment at a joint shall not exceed the appropriate permissible 
deflection as specified in the following table. These values indicate the maximum 
permissible deflection for 18-foot lengths. Maximum permissible deflections for 
other lengths shall be in proportion to such lengths. 


Pipe Deflection Allowances 


Maximum permissible deflection, inches 


Diameter of Pipe (inches) Mechanical-Joint 


6 Zt 
8-12 20 
16 133 
20 11 

24 9 
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RESTRAINED JOINTS: 


1. Joining of restrained joint piping shall conform to the manufacturer's 
recommendations. 


2: If effective sealing of the joint is not attained, the joint shall be disassembled, 
thoroughly cleaned, a new gasket inserted and joint reassembled. 


3. Deflection of alignment at a joint shall not exceed the appropriate permissible 
deflection recommended by the manufacturer. 


4. All restraining appurtenances (and tie rods) shall be coated with an approved 
bituminous paint after assembly. The completed joint shall be inspected and the 
paint repaired/touched-up as necessary. 


SLEEVE-TYPE COUPLINGS: 


1. Pipe ends shall be cleaned thoroughly prior to installation. After the bolts have 
been inserted and all nuts have been made up finger tight, diametrically opposite 
nuts shall be progressively and uniformly tightened all around the joint, preferable 
by use of a torque wrench of the appropriate size and torque for the bolts. The 
correct torque as indicated by a torque wrench shall not exceed 90 foot-Ib. for joints 
up to 24-inches. 


POLYETHYLENE ENCASEMENT: 


The pipe to be encased shall be thoroughly cleaned of all soil and debris prior to 
installation of the polyethylene encasement. No soil or debris shall be allowed to enter 
the encasement during or after its installation. 


Polyethylene encasement shall be installed using Method A as described in AWWA 
C105, with the encasement joints coincident with pipe joints. Adhesive tape shall be used 
to secure the encasement. 


Minimum overlap of polyethylene encasement shall be 24-inches, 12 inches on each side 
of pipe joints. 


If required, two layers of polyethylene encasement shall be installed. The first layer shall 
be completely installed on and secured to the length of pipe before the second layer is 
installed. 


Tears, cuts and other damage shall be repaired with a piece of polyethylene covering 
secured with adhesive tape, when approved by the Engineer. Otherwise, the damaged 


length of polyethylene shall be replaced at the Contractor's expense. 


Care shall be taken when backfilling to avoid damage to the polyethylene encasement. 
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Service and fitting connections shall be made by making an x-shaped cut in the 
polyethylene and folding back the cut film. Immediately following completion of the 
connection, the film shall be secured to the connection with adhesive tape and the cut area 
repaired. Alternately, apply 2 to 3 wraps of polyethylene adhesive tap completely around 
the pipe to cover the area where the tapping machine and chain will be mounted; make 
the tap directly through the tape and polyethylene material. Check for any damage from 
the chain after the tap is complete and repair with polyethylene adhesive tape as needed. 
Service connections shall be wrapped with polyethylene encasement for a minimum of 3 
feet from the point of connection to the encased pipe. 


At the junctions between wrapped and unwrapped pipe the polyethylene encasement shall 
be extended a minimum of 3 feet beyond the end of the pipe scheduled to be encased and 
the ends of the encasement securely taped so that no soil can enter the encasement. 


TESTING: 


Prior to the hydrostatic pressure test, the piping shall be thoroughly flushed clean of all 
dirt, dust, oil, grease and other foreign material. This work shall be done with care to 
avoid damage to linings and coatings. Flushing velocity shall be a minimum of 2.5 ft. 
/sec. 


The installed pipe shall be pressure tested in accordance with AWWA Standard C600. 
HYDROSTATIC PRESSURE TEST: 


1. | Unless otherwise approved, all pipelines shall be given a hydrostatic pressure test 
between line valves. The Contractor shall furnish and install suitable temporary 
testing plugs or caps; all necessary pressure pumps, pipe connections, meters, gates, 
and other necessary equipment; and all labor required. The Owner or Engineer shall 
have the privilege of using its own gauges. 


2. Subject to approval and provided that the tests are made within a reasonable time 
considering the progress of the project as a whole, and the need to put the section 
into service, the Contractor may make the tests when desired. 


3. Pipelines intended for buried service shall be tested after backfill and compaction 
of the trench. 


4. The section of pipe to be tested shall be filled with water of approved quality and 
all air shall be expelled from the pipe. The Contractor shall follow established 
procedures for filling the pipe and expelling trapped air to avoid exposing the piping 
system to water-hammer. If blowoffs are not available at high points for releasing 
air, the Contractor shall excavate as required and install the necessary taps. If the 
Contractor changes the grade of pipe installation, it will be responsible for locating 
the taps at the correct location in the system for testing. Taps shall be installed at 
the beginning and end of each disinfection run. After completion of the test, if so 
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required by the Engineer, the Contractor shall remove corporations used for testing; 
plug the holes; and backfill as necessary. 


The section under test shall be maintained full of water at working pressure for a 
period of 24 hours prior to the hydrostatic pressure test being applied to stabilize 
the pipeline with respect to movement under pressure, water absorption by the 
lining, etc. The pipeline may require several cycles of pressurizing and bleeding 
trapped air prior to beginning the test. 


When hydrants are in the pipeline test section, the hydrostatic test shall be made 
against the main valve in the hydrant. The hydrostatic test shall not be conducted 
against the branch valve. 


The hydrostatic test shall consist of raising the water pressure within the test section 
to a pressure not less than 1.25 times the working pressure of the pipeline measured 
at the highest elevation along the test section and not less than 1.5 times the working 
pressure of the lowest elevation of the test section. The specified test pressure shall 
be corrected to the elevation of the test gauge. 


The hydrostatic test shall be of at least a 2 hour duration. The test pressure shall 
not vary by more than +/- 5 psi for the duration of the test. Test pressure shall be 
maintained within this tolerance by adding makeup water through the pressure test 
pump into the pipeline test section. 


The amount of makeup water (testing allowance) added to the test section shall be 
accurately measured by suitable methods and shall not exceed the maximum 
allowable quantity of makeup water. No pipe installation will be accepted if the 
quantity of makeup water is greater than that determined by the following formula: 


1 = 5DNP 
~ 148,000 
Where: 
L = makeup water, in gallons per hour 
S = length of test section, in feet 
D = nominal diameter of pipe, in inches 
P = average test pressure, in psi (gauge) 


If the section fails to pass the hydrostatic pressure test, the Contractor shall do 
everything necessary to locate, uncover, and repair or replace the defective pipe, 
fitting, or joint, all at its own expense and without extension of time for completion 
of the work. Additional tests and repairs shall be made until the section passes the 
specified hydrostatic test. 
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DISINFECTION AND FLUSHING: 
The Contractor shall disinfect the lines carrying potable water. 


The Contractor shall furnish all equipment and materials necessary to do the work of 
disinfecting, and shall perform the work in accordance with the procedure outlined in 
AWWA C651 and all amendments thereto. 


In general, the procedure of disinfecting the main shall be to apply the chlorine through 
a tap in one end of the section and bleed it off through a tap at the other end. Powdered 
chlorine placed in each length of pipe during installation is not an acceptable method of 
disinfection. 


The applied dosage shall be such as to produce a chlorine concentration of not less than 
10 mg/l after a contact time of not less than 24 hours. 


During the disinfection period, care shall be exercised to prevent contamination of water 
in existing mains. 


Any temporary connection to the mains or other facilities required to accomplish the 
disinfection of the mains shall be at the Contractor's expense. 


After treatment, the main shall be flushed with clean water until the residual chlorine 
concentration is less than 0.2 mg/l. The flushing rate shall be 3.0 ft. /sec to achieve full 
scour of sand particles. 


Before disposing of the water used in disinfecting and flushing water mains the 
Contractor shall thoroughly neutralize it through the application of a reducing agent, as 
referenced in AWWA C651 and C655. 


Bacteriological sampling and testing shall be done in accordance with AWWA C651 
(Option A — One sample taken after flushing is complete followed by another sample 
taken 16 hours after the first sample or Option B — Two samples taken 15 minutes apart 
after a 16 hour post flushing rest period) for each main and each branch. Sampling shall 
be accomplished with sterile bottles treated with sodium thiosulfate, as required by 
Standard Methods. No hose or fire hydrants shall be used in collection of samples. A 
corporation stop installed on the main, with a removable copper tube gooseneck 
assembly, is the recommended method. 


Bacteriological sampling and testing shall be conducted by a state certified laboratory 
certified for total and fecal coliform analyses of potable water. 
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K. Testing shall be done by a laboratory approved by the Engineer, in accordance with 
Standard Methods, and shall show the absence of coliform organisms. A standard 
Heterotrophic Plate Count (HPC) shall also be required. 


END OF SECTION 
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SECTION 02085 


POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS 


PART | - GENERAL 


1.01 WORK INCLUDED: 


This section covers the furnishing and installation of Polyvinyl Chloride (PVC) pipe and fittings, 
as indicated on the drawings and as specified herein. 


1.02 RELATED WORK: 


A. — Section 02252, SUPPORT OF EXCAVATION 


B. — Section 02300, EARTHWORK 

C. Section 02518, TRACER TAPE 

D. — Section 02532, VALVES AND APPURTENANCES FOR WASTEWATER WORK 
E. — Section 02631, PRECAST MANHOLES AND CATCH BASINS 


1.03 REFERENCES: 
A. The following standards form a part of these specifications as referenced: 
ASTM International (ASTM) 


ASTM D2321 Recommended Practice for Underground Installation of Flexible 
Thermoplastic Sewer Pipe 


ASTM D3034 Specification for Type PSM Polyvinyl Chloride (PVC) Sewer Pipe 
and Fittings 


ASTM D3212 Specification for Joints for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals 


ASTM F679 Specification for Polyvinyl Chloride (PVC) Large Diameter Plastic 
Gravity Sewer Pipe and Fittings 


1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer's literature of the materials of this section. 
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PART 2 - PRODUCTS 


2.01 


MATERIALS: 


PVC nonpressure sewer pipe 4-inches through 15-inches in diameter shall conform to ASTM 
D3034, 18-inches through 60-inches diameter to ASTM F679, all with SDR of 35 unless noted, 
and shall meet the specific requirements and exceptions to the aforementioned specifications that 
follow. 


PVC nonpressure sewer pipe shall be furnished in standard lengths. 


One pipe bell consisting of an integral wall section with a solid cross section rubber ring, factory 
assembled, shall be furnished with each standard, random and short length of pipe. Rubber rings 
shall be provided to the requirements of ASTM D3212. 


The rubber ring shall be retained within the bell of the pipe by a precision formed groove or recess 
designed to resist fishmouthing or creeping during assembly of joints. 


Spigot pipe ends shall be supplied with bevels from the manufacturer to ensure proper insertion. 
Each spigot end shall have an "assembly stripe" imprinted thereon to which the bell end of the 
mated pipe will extend upon proper jointing of the two pipes. 


PVC fittings shall be provided with bell and/or spigot configurations with rubber gasketed joints 
compatible with that of the pipe. Bend fittings with spigot ends shorter than the pipe recess bells 
will not be allowed. The shorter spigot end would not allow proper seating of the spigot in the 
mating bell and would permit undesired contact between the mating bell and the outside of the 
fitting bell. 


All pipe delivered to the job site shall be accompanied by independent testing laboratory reports 
certifying that the pipe and fittings conform to the above-mentioned specifications. In addition, 
the pipe shall be subject to thorough inspection and tests, the right being reserved for the Engineer 
to apply such of the tests specified as it may from time to time deem necessary. 


All cutting of pipe shall be done with a machine suitable for cutting PVC pipe. Cut ends shall be 
beveled when recommended by the pipe manufacturer. 


PART 3 - EXECUTION 


3.01 


INSTALLATION: 
Except as modified herein, installation of the PVC pipe shall be in accordance with ASTM D2321. 


Each pipe length shall be inspected before being laid to verify that it is not cracked. Pipe shall be 
laid to conform to the lines and grades indicated on the drawings or given by the Engineer. Each 
pipe shall be so laid as to form a close joint with the next adjoining pipe and bring the inverts 
continuously to the required grade. 
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The pipe shall be supported by compacted crushed stone. Crushed stone shall be as specified 
under Section 02300, EARTHWORK. 


The pipe shall not be driven down to grade by striking it with a shovel handle, timber, rammer, or 
other unyielding object. When each pipe has been properly bedded, enough of the backfill 
material shall be placed and compacted between the pipe and the sides of the trench to hold the 
pipe in correct alignment. 


Before a joint is made, the pipe shall be checked to assure that a close joint with the next adjoining 
pipe has been maintained and that inverts are matched and conform to the required line and grade. 


For pipe placed on crushed stone, immediately after the joint is made, the jointing area shall be 
filled with suitable materials so placed and compacted that the ends of either pipe will not settle 
under backfill load. 


No pipe or fitting shall be permanently supported on saddles, blocking, or stones. 


Branches and fittings shall be laid by the Contractor as indicated on the drawings, and/or as 
required by the Engineer. Open ends of pipe and branches shall be closed with PVC caps secured 
in place with premolded gasket joints or as required by the Engineer. 


All pipe joints shall be made as nearly watertight as practicable. There shall be no visible leakage 
at the joints and there shall be no sand, silt, clay, or soil of any description entering the pipeline at 
the joints. Where there is evidence of water or soil entering the pipeline, connecting pipes, or 
structures, the defects shall be repaired to the satisfaction of the Engineer. 


The Contractor shall build a tight bulkhead in the pipeline where new work enters an existing 
sewer. This bulkhead shall remain in place until the Engineer authorizes its removal. 


Care shall be taken to prevent earth, water, and other materials from entering the pipe, and when 
pipe laying operations are suspended, the Contractor shall maintain a suitable stopper in the end 
of the pipe and also at openings for manholes. 


As soon as possible after the pipe and manholes are completed on any street, the Contractor shall 
flush out the new pipeline using a rubber ball ahead of the water, and none of the flushing water 
or debris shall be permitted to enter any existing sewer. 

QUALITY CONTROL 

LEAKAGE TESTING: 

1. | Oncompletion of a section of sewer, including building connections installed to the property 


line, the Contractor shall install suitable bulkheads as required, dewater and test the sewer 
for leakage. 
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Unless otherwise approved, the section shall be tested using low pressure air test procedures. 
If circumstances permit, the Engineer may allow testing by infiltration or exfiltration in lieu 
of air testing. 


The air test procedures shall conform to the Uni-Bell Recommended Practice for Low 
Pressure Air Testing of Installed Sewer Pipe, UNI-B-6. The starting air pressure for the test 
shall be 4 psig (greater than the average groundwater back pressure of any groundwater 
above the pipe, but not greater than 9.0 psig). The minimum duration permitted for the 
prescribed low pressure air exfiltration pressure drop between two consecutive manholes 
shall not be less than provided in Table I or Table II of UNI-B-6. The two tables are 
reproduced on the following pages. 


Using the air pressure test, if there has been no leakage (zero psig drop) after one hour of 
testing, the section undergoing test shall have passed. 


If either infiltration or exfiltration testing is permitted by the Engineer, the test shall be 
conducted for at least 24 hours. The amount of infiltration or exfiltration shall not exceed 
100 gallons per inch-diameter per mile of sewer per 24 hours. 


The infiltration test measures leakage into a section of sewer and may be used only where 
the groundwater level is one foot or more above the crown of the section of sewer pipe at 
its upper end and at least one foot above the top of building connections and chimneys. For 
making the infiltration tests, underdrains, if used, shall be plugged and other groundwater 
drainage shall be stopped to permit the groundwater to return to its normal level insofar as 
practicable. Allowances shall be made for water that may enter the sewer through pipe 
connections and inlets during the infiltration test. 


Where the groundwater level is less than 1 foot above the top of the pipe at its upper end, 
the exfiltration test may be used. The sewers shall be subjected to an internal pressure by 
plugging the pipe at the lower end and then filling the pipelines and manholes with clean 
water to a height of 2 feet above the highest point in the system to be tested, including main 
pipeline, service connections and chimneys. When slopes between manholes are steep, the 
Contractor shall insure that this test can be accomplished without danger of forcing stoppers 
from wye or tee branches. 


The rate of exfiltration from the sewers shall be determined by measuring the amount of 
water required to maintain the water level at the elevation established at the beginning of 
the test. 


The Contractor shall construct such weirs or other means of measurements as may be 


required, shall furnish water and shall do all necessary pumping to enable the test to be 
properly made. 
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The Contractor shall be responsible for the satisfactory watertightness of the entire section 
of sewer. Should the sections under test fail to meet the requirements, the Contractor shall 
do all work of locating and repairing leaks and retesting as the Engineer may require without 
additional compensation. A plan of the method of repairing any leaks that are found shall 
be submitted to the Engineer for review. 


B. PIPE DEFLECTION MEASUREMENT: 


1. 
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In accordance with ASTM D3034, no less than 30 days after completion of the PVC sewer 
pipe installation, the Contractor shall test the pipeline for deflection using a "go/no-go" 
deflection mandrel having a minimum of nine evenly spaced arms or prongs. The 
"go/no-go" gauge shall be hand pulled through all sections of the pipeline by the Contractor. 
The Contractor shall submit drawings of the "go/no-go" gauge to the Engineer for approval 
prior to testing. Complete dimensions of the gauge for each diameter of pipe to be tested 
shall be in accordance with ASTM D3034. 


Any section of pipe found to exceed 7.5 percent deflection shall be deemed a failed pipe and 
shall be excavated and replaced by the Contractor at its own expense. 
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Pipe Minimu 


Diameter m Time 

(in) (min:sec) 
4 3:46 
6 5:40 
8 7:34 
10 9:26 
12 11:20 
15 14:10 
18 17:00 
21 19:50 
24 22:40 
27 25:30 
30 28:20 
33 31:10 
36 34:00 
42 39:48 
48 45:34 
54 51:02 
60 56:40 
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TABLE I 


MINIMUM SPECIFIED TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP 
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015 


Length 
for Min. 
Time (ft) 


597 
398 
298 
239 
199 
159 
133 
114 
99 
88 
80 
72 
66 
57 
50 
44 


40 


Time for 
Longer 
Length 

(sec) 


0.380 L 
0.854 L 
1.52 L 
2.374 L 
3.418 L 
5.342 L 
7.692 L 
10.470 L 
13.674 L 
17.306 L 
21.366 L 
25.852 L 
30.768 L 
41.883 L 
54.705 L 
69.236 L 


85.476 L 


Specification Time for Length (L) shown (min:sec) 


100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 
3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 
7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 
9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 
17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 
22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 
28:51 43:16 57:41 72:07 86:32 100:57)  -115:22 —-129:48 
35:37 53:25 71:13 89:02 106:50 124:38 142:26 = 160:15 
43:05 64:38 86:10 107:43  129:16 = =—-150:43,-172:21 =: 193:53 
51:17 76:55 102:34 =128:12 = 153:50 ~=—:179:29. )—-.205:07 = 230:46 
69:48 104:42 139:37 174:30 209:24 244:19 279:13 314:07 
91:10 =136:45 = 182:21 9 227:55 = -273:31 = 19:06 §=— 3364:42 = 410:17 
115:24 = 173:05 = 230:47 =. 288:29 --346:11 = 403:53, 461:34 = 519:16 
142:28 213:41 284:55 =356:09 = 427.23, 498:37 = 569:50 = 641:04 
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TABLE I 


MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP 
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015 


Pipe Minimu Length 
Diameter m Time for Min. 
(in) (min:sec) Time (ft) 
4 1:53 597 
6 2:50 398 
8 3:47 298 
10 4:43 239 
12 5:40 199 
15 7:05 159 
18 8:30 133 
21 9:55 114 
24 11:20 99 
2. 12:45 88 
30 14:10 80 
33 15:35 72 
36 17:00 66 
42 19:54 57 
48 22:47 50 
54 25:31 44 
60 28:20 40 


Time for 
Longer 
Length 

(sec) 

0.190 L 
0.427 L 
0.760 L 
1.187L 
1.709 L 
2.671 L 
3.846 L 
5.235 L 
6.837 L 
8.653 L 

10:683 L 

12:926 L 

15:384L 

20.942 L 

27.352 L 

34.618 L 


42.738 L 


Specification Time for Length (L) shown (min:sec) 


100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 
1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53 
2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12 
3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42 
4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54 
5:40 5:40 5:42 7:08 8:33 9:58 11:24 = 12:50 
7:05 7:05 8:54 11:08 = 13:21 15:35 17:48 ~— 20:02 
8:30 9:37 12:49 16:01 19:14 22:26 = 25:38 28:51 
9:55 13:05) 17:27) 21:49 26:11 = 30:32 34:54 39:16 
11:24 17:57) 22:48 = 28:30 34:11 39:53) 45:35 51:17 
14:25. 21:38 = =28:51 36:04 =943:16 = =50:30 57:42 64:54 
17:48 26:43 35:37) 44:31) = 53:25) 62:19 = 71:13 80:07 
21:33 32:19 = 43:56 = 53:52) 64:38 = 75:24 = 86:10 =: 96:57 
25:39 = 38:28 = 51:17 64:06 = 76:55 89:44 =—-102:34 —115:23 
34:54 52:21 69:49 87:15 104:42 122:10 139:37  157:04 
45:35 68:23 91:11) =—-113:58 = 136:46 §=159:33, 182:21 205:09 
57:42 86:33 115:24 144:15 173:05 201:56 =230:47 = 259:38 
71:14 = 106:51 142:28 178:05  213:41 249:18 284:55 320:32 
END OF SECTION 
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SECTION 02088 


POLY VINYL CHLORIDE PRESSURE PIPE 


PART | - GENERAL 


1.01 WORK INCLUDED: 
This section covers the furnishing, handling, hauling, laying, jointing, testing, and 
disinfecting of all polyvinyl chloride (PVC) pressure pipe, fittings, and appurtenant work 
as indicated on the drawings and as specified herein. 

1.02 RELATED WORK: 

A. — Section 02300, EARTHWORK 

B. — Section 02252, SUPPORT OF EXCAVATION 

C. Section 02631, PRECAST MANHOLES AND CATCH BASINS 

D. Section 02518, TRACER TAPE 

1.03 QUALITY ASSURANCE: 

A. — All pipe and fittings shall be inspected and tested at the factory as required by the standard 
specifications to which the material is manufactured. The Contractor shall furnish in 
duplicate to the Engineer sworn certificates of such tests. 

B. In addition, the Owner reserves the right to have any or all pipe, fittings, and special 
castings inspected and/or tested by an independent service at either the manufacturer's 
plant or elsewhere. Such inspection and/or tests shall be at the Owner's expense. 

1.04 REFERENCES: 
A. — The following standards form a part of this specification as referenced: 


American Water Works Association (AWWA) 


AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3- In. through 48-In., for 


Water and Other Liquids 

AWWA C153 Ductile-Iron Compact Fittings, 3 In. through 16 In., for Water 
and Other Liquids 

AWWA — C600 Installation of Ductile-Iron Water Mains and_ Their 
Appurtenances 
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1.05 


AWWA _ C651 Disinfecting Water Mains 


AWWA — C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4-In. through 12-In., for 
Water Distribution 


AWWA — C905 Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal 
Diameters 14 In. through 36 In. 


AWWA C907 Polyvinyl Chloride (PVC) Pressure Fittings for Water 
(4 In. through 8 In.) 


ASTM International (ASTM) 


ASTM D1784 Specification for Rigid Polyvinyl Chloride (PVC) Compounds 
and Chlorinated Polyvinyl Chloride (CPVC) Compounds 


ASTM D2241 Specification for Polyvinyl Chloride (PVC) Pressure-Rated Pipe 
(SDR-Series) 


ASTM D2321 Recommended Practice for Underground Installation of Flexible 
Thermoplastic Sewer Pipe 


ASTM D3139 Specification for Joints for Plastic Pressure Pipes Using Flexible 
Elastomeric Seals 


ASTM F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic 
Pipe 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


Shop drawings shall consist of manufacturer's scale drawings, cut, or catalogs including 
descriptive literature and complete characteristics and specifications, and code 
requirements. Shop drawings shall be submitted for the PVC pressure pipe, type of joints, 
fittings, and couplings in accordance with specifications. 


PART 2 - PRODUCTS 


2.01 


PIPE: 


PVC pressure pipe from | 1/2-inch through 3-inch shall be designed and manufactured 
in accordance with ASTM D2241; 4-inch through 12-inch to AWWA C900; and 14-inch 
through 36-inch to AWWA C905, using materials which conform to ASTM D1784. 


Unless otherwise indicated or specified, PVC pressure pipe from 4-inch through 12-inch 
shall be pressure class 235. 
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2.02 


2.03 


2.04 


Pipe shall be homogeneous throughout; free from voids, cracks, inclusions, and other 
defects; as uniform as commercially practicable in color, density, and other physical 
properties. 


Pipe surfaces shall be free from nicks, scratches, and other blemishes. The joining 
surfaces of pipe spigots and of integral-bell and sleeve-reinforced bell sockets shall be 
free from gouges and other imperfections that might cause leakage at joints. 

JOINTS: 

Push-on joints for PVC pressure pipe shall conform to ASTM D3139 and F477. 


Where so indicated, pipe and fittings shall be furnished with approved thrust restraining 
appurtenances to keep the piping from pulling apart under pressure. 


FITTINGS: 


PVC fittings, conforming to AWWA C907 shall be used for pipe sizes 4-inch through 8- 
inch. 


Pressure classification of fittings shall be at least equal to that of the pipe with which they 
are used. 


Gaskets shall be of a composition suitable for exposure to the liquid within the pipe. 


Unless otherwise indicated, ductile iron fittings shall have all bell mechanical joint ends, 
and PVC fittings shall have all bell ends conforming to ASTM D3139. 


FLEXIBLE COUPLINGS: 


To ensure correct fitting of pipe and couplings, all sleeve-type couplings and accessories 
shall be furnished by the supplier of the pipe and shall be of a pressure rating at least 
equal to that of the pipeline in which they are to be installed. Sleeve-type couplings shall 
be made by Dresser Mfg. Div., Bradford, PA; Rockwell International, Pittsburgh, PA; 
Clow Corporation, Rochester, NY; or be an approved equal. 


Couplings for buried pipe shall be of cast iron and shall be Dresser Style 38 or 153, 
Rockwell Type 441, Clow Type F-1208, or approved equal products. Couplings shall be 
provided with galvanized steel bolts and nuts. 


All couplings shall be furnished with the pipe stop removed. 


Couplings shall be provided with gaskets of a composition suitable for exposure to the 
liquid within the pipe. 
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PART 3 - EXECUTION 


3.01 


3.02 


C; 


3.03 


INSPECTION BEFORE INSTALLATION: 


Pipes and fittings shall be subjected to a careful inspection and a hammer test just before 
being laid or installed. 


HANDLING AND CUTTING: 


Every care shall be taken in handling and laying pipe and fittings to avoid damaging the 
pipe, and scratching or marring surfaces. 


Any fitting or pipe showing a crack or which has received a severe blow that may have 
caused an incipient fracture, even though no such fracture can be seen, shall be marked 
as rejected and removed at once from the work site. 


In any pipe showing a distinct crack and in which it is believed there is no incipient fracture 
beyond the limits of the visible crack, the cracked portions, if so approved, may be cut 
off by and at the expense of the Contractor before the pipe is laid so that the pipe used 
will be perfectly sound. The cut shall be made in the sound barrel at a point at least 12- 
inches from the visible limits of the crack. 


All cutting of pipe shall be done with a machine suitable for cutting PVC pipes. Cut ends 
shall be beveled when recommended by the pipe manufacturer. 


INSTALLATION: 
Pipe and Fittings 


1. No defective pipe or fittings shall be laid or placed in the piping, and any piece 
discovered to be defective after having been laid or placed shall be removed and 
replaced by a sound and satisfactory piece. 


2. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and 
shall be kept clean until accepted in the complete work. 


3. Pipe and fittings shall be laid accurately to the lines and grades indicated on the 
drawings or as required. Care shall be taken to ensure good alignment both 
horizontally and vertically. 


4. In buried pipelines, each pipe shall have firm bearing along its entire length. 


5: If the pipe is to be installed in a curvilinear configuration using pipe bending, or 
pipe must have slight changes in direction using joint deflection, the Contractor is 
to follow the installation guide provided by the manufacturer. Under no 
circumstances shall the pipe be curved or the joints offset more than the maximum 
limits provided by the manufacturer. 
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10. 


Pipe shall be installed underground in a manner that will ensure that external loads 
will not subsequently cause a decrease of more than 5 percent in the vertical 
cross-section dimension (deflection). When installing the pipes, they shall be 
rotated 180 degrees so that the upper quadrant of the pipe that was exposed to direct 
sunlight will not be backfilled upon. 


At all times when pipe laying is not actually in progress, the open ends of pipe shall 
be closed by temporary water-tight plugs or by other approved means. If water is 
in the trench when work is resumed, the plug shall not be removed until all danger 
of water entering the pipe has passed. 


Assembling of fittings with mechanical joint ends shall conform to AWWA C600, 
Section 9B and all amendments thereto. 


If effective sealing of the mechanical joint is not attained at the maximum allowable 
torque, the joint shall be disassembled and thoroughly cleaned, then reassembled. 
Bolts shall not be overstressed to tighten a leaking joint. The correct torque as 
indicated by a torque wrench shall not exceed manufacturer's recommendations. 


When PVC pipe is to be drilled and tapped, it shall be done in accordance with the 
manufacturer's recommendations. Only sharp cutting tools shall be used and the 
tool shall be lubricated during drilling to avoid a build-up of excess heat locally in 
the pipe. 


3.04 TESTING: 


A. _ Prior to the pressure and leakage tests, the piping shall be thoroughly cleaned of all dirt, 
dust, oil, grease, and other foreign material. This work shall be done with care to avoid 
damage to the pipe. 


B. Pressure and Leakage Tests 


1. 
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Unless otherwise approved, all pipelines shall be given combined pressure and 
leakage tests between line valves. The Contractor shall furnish and install suitable 
temporary testing plugs or caps; all necessary pressure pumps, pipe connections, 
meters, gates, and other necessary equipment; and all labor required. The Owner 
and Engineer shall have the privilege of using their own gages. 


Subject to approval and provided that the tests are made within a reasonable time 
considering the progress of the project as a whole, and the need to put the section 
into service, the Contractor may make the tests when it desires. However, pipelines 
in excavations or embedded in concrete shall be tested prior to backfilling of the 
excavation or placing of the concrete, and exposed piping shall be tested prior to 
field painting. 
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Unless it has already been done, the section of pipe to be tested shall be filled with 
water and all air shall be expelled from the pipe. The Contractor shall follow 
established procedures for filling the pipe and expelling trapped air to avoid 
exposing the piping system to water hammer. If blowoffs are not available at high 
points for releasing air, the Contractor shall make the necessary excavations and 
install the necessary taps. If required by the Engineer, it shall plug the holes after 
completion of the test and backfill as necessary. 


The section under test shall be maintained full of water for a period of 24 hours 
prior to the combined pressure and leakage test being applied. 


The pressure test shall consist of first raising the water pressure (based on the 
elevation of the lowest point of the section under test corrected to the gage location) 
to the pressure rating of the pipe. If the Contractor cannot achieve the specified 
pressure and maintain it for a period of one hour, the section shall be considered as 
having failed to pass the pressure test. 


If the pressure test fails, the Contractor shall make a leakage test by metering the 
flow of water into the pipe while maintaining the specified pressure in the section 
being tested. If the average leakage during a two-hour period exceeds 11.6 gallons 
per day, per inch of diameter, per mile of pipe, the section shall be considered as 
having failed the leakage test. For example, if 1,000 feet of 4-inch pipe is to be 
tested, the allowable leakage is 0.73 gallons over a 2-hour period, calculated as 
follows: 


L=(11.6 gal) X (4") X (2 hr.) X (1000') = 0.73 gal 
(1") X (24 hr.) X (5280) 


If the section fails to pass the pressure and leakage test, the Contractor shall do 
everything necessary to locate, uncover, and repair or replace the defective pipe, 
fitting, or joint, all at its own expense and without extension of time for completion 
of the work. Additional tests and repairs shall be made until the section passes the 
specified test. 


END OF SECTION 
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SECTION 02089 


DUCTILE IRON PIPE AND FITTINGS FOR SEWERS 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


1.04 


WORK INCLUDED: 

This Section covers the furnishing, handling, hauling, laying, jointing, and testing of ductile 
iron pipe used for gravity sewer and force main construction, including fittings and appurtenant 
work as indicated on the drawings and as specified. 

RELATED WORK: 

Section 02252, SUPPORT OF EXCAVATION 

Section 02300, EARTHWORK 

Section 02532, VALVES AND APPURTENANCES FOR WASTEWATER WORK 

Section 02631, PRECAST MANHOLES 

QUALITY ASSURANCE 

All pipe and fittings shall be inspected and tested at the foundry as required by the standard 
specifications to which the material is manufactured. The Contractor shall furnish in duplicate 
to the Engineer sworn certificates of such tests. 

In addition, the Owner reserves the right to have any or all pipe, fittings and special castings 
inspected and/or tested by an independent service at either the manufacturer's plant or 
elsewhere. Such inspection and/or tests shall be at the Owner's expense. 

REFERENCES: 


The following standards form a part of these specifications as referenced: 


American Water Works Association 


AWWA C104 Cement-Mortar Lining for Ductile- Iron Pipe and Fittings for Water 
Flexible Elastomeric Seals 
AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3 inches through 48 inches, for 
Water and Other Liquids 


AWWA Clll Rubber Gasket Joints for Ductile- Iron and Gray-Iron Pressure Pipe and 
Fittings 
AWWA C150 Thickness Design of Ductile-Iron Pipe 
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1.05 


AWWA C116 Protective Fusion Bonded Epoxy Coatings for the Interior and 
Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings 


AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water or Other Liquids 


AWWA C153 Ductile-Iron Compact Fittings, 3 inches through 64 inches for Water 
Service. 


AWWA __— C600 Installation of Ductile-Iron Water Mains 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer's literature of the materials of this section. 


Shop drawings consisting of manufacturer's scale drawings, cuts or catalogs including 
descriptive literature and complete characteristics and specifications, and code requirements. 
Shop drawings shall be submitted for the ductile iron pipe, type of joint, fittings, couplings, 
filling rings, and lining and coating in accordance with specifications. 


PART 2 - PRODUCTS 


2.01 


A. 


2.02 


B. 


MATERIALS: 


The Contractor shall use push-on joint type ductile iron pipe unless otherwise indicated on the 
plans or specified herein. 


All ductile iron pipe shall be designed in accordance with AWWA C150 and shall be 
manufactured in accordance with AWWA C151. 


Unless otherwise indicated or specified, ductile iron pipe shall be Thickness Class 52. 

All pipe delivered to the job site shall be accompanied by independent testing laboratory reports 
certifying that the pipe and fittings conform to the above-mentioned specifications. In addition, 
the pipe shall be subject to thorough inspection and tests, the right being reserved for the 


Engineer to apply such of the tests specified, as it may from time to time deem necessary. 


All cutting of pipe shall be done with a machine suitable for cutting DI pipe. Cut ends shall be 
beveled when recommended by the pipe manufacturer. 


FITTINGS: 


Fittings shall conform to the requirements of AWWA C110 or C153 as appropriate and shall 
be of a pressure classification at least equal to that of the pipe with which they are used. 


The Contractor shall use ductile iron fittings. Cast-iron, Class 250 fittings may be substituted, 
upon approval of the Engineer, for ductile iron fittings. 
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2.03 


2.04 


2.05 


Unless otherwise indicated, fittings shall have all bell mechanical joint ends. 
GASKETS, GLANDS, NUTS AND BOLTS: 


Gaskets, glands, nuts, bolts and accessories shall conform to AWWA C111 or C153 as 
appropriate. 


Gaskets shall be of plain tipped rubber, suitable for exposure to the liquid within the pipe. 
Glands shall be ductile or cast iron. 

Bolts and nuts shall be high strength alloy. 

LINING AND COATING: 

The inside of pipe and fittings shall be given a cement lining and asphaltic seal coat in 
accordance with AWWA C104. The thickness of the lining shall be double that specified in 
AWWA C104. 


The outside of pipe and fittings shall be coated with the standard asphaltic coating specified 
under the appropriate AWWA Standard Specification for pipe and fittings. 


Machined surfaces shall be cleaned and coated with a suitable rust preventative coating at the 
shop immediately after being machined. 


FLEXIBLE COUPLINGS: 


All sleeve-type couplings and accessories shall be of a pressure rating at least equal to that of 
the pipeline in which they are to be installed. 


Couplings shall be cast or ductile iron and shall be provided with gaskets of a composition 
suitable for exposure to the liquid within the pipe. 


Couplings for buried pipe shall be Dresser 153; Smith-Blair Type 441 or 443; Romac Style 
501; Ford Style FC1 or FC2; or approved equal. 


PART 3 - EXECUTION 


3.01 


3.02 


INSPECTION BEFORE INSTALLATION: 
Pipes and fittings shall be subjected to a careful inspection just before being laid or installed. 
HANDLING AND CUTTING: 


Any pipe or fitting which has a damaged lining, scratched or marred machine surface and/or 
abrasion of the pipe coating or lining shall be rejected and removed from the job-site. 


06/23/2023 02089-3 


B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that may 
have caused incipient fracture, even though no such fracture can be seen, shall be marked as 
rejected and removed at once from the work. 


C. In any pipe showing a distinct crack and in which it is believed there is no incipient fracture 
beyond the limits of the visible crack, the cracked portions, if so approved, may be cut off by 
and at the expense of the Contractor before the pipe is laid so that the pipe used will be perfectly 
sound. The cut shall be made in the sound barrel at a point at least 12-inches from the visible 
limits of the crack. 


D. Except as otherwise approved, all cutting shall be done with a machine suitable for cutting 
ductile iron pipe. Hydraulic squeeze cutters are not acceptable for cutting ductile iron pipe. 
Travel type cutters or rotary type abrasive saws may be used. All cut ends shall be examined 
for possible cracks caused by cutting. 


E. Lined and coated pipe and fittings shall be assembled and installed with approved packing or 
gaskets of the type recommended by the pipe manufacturer for the particular lining used. 


3.03 INSTALLATION: 


A. Each pipe length shall be inspected before being laid to verify that it is not cracked. Pipe shall 
be laid to conform to the lines and grades indicated on the drawings or given by the Engineer. 
Each pipe shall be so laid as to form a close joint with the next adjoining pipe and bring the 
inverts continuously to the required grade. 


B. The pipe shall be supported by compacted crushed stone. Crushed stone shall be as specified 
under Section 02300, EARTHWORK. 


C. The pipe shall not be driven down to grade by striking it with a shovel handle, timber, rammer, 
or other unyielding object. When each pipe has been properly bedded, enough of the backfill 
material shall be placed and compacted between the pipe and the sides of the trench to hold the 
pipe in correct alignment. 


D. Before a joint is made, the pipe shall be checked to assure that a close joint with the next 
adjoining pipe has been maintained and that inverts are matched and conform to the required 
line and grade. 


E. For pipe placed on crushed stone, immediately after the joint is made, the jointing area shall be 
filled with suitable materials so placed and compacted that the ends of either pipe will not settle 
under backfill load. 

F. No pipe or fitting shall be permanently supported on saddles, blocking, or stones. 

G. Branches and fittings shall be laid by the Contractor as indicated on the drawings, and/or as 


required by the Engineer. Open ends of pipe and branches shall be closed with DI caps secured 
in place with premolded gasket joints or as required by the Engineer. 
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3.04 


3.05 


3.06 


3.07 


All pipe joints shall be made as nearly watertight as practicable. There shall be no visible 
leakage at the joints and there shall be no sand, silt, clay, or soil of any description entering the 
pipeline at the joints. Where there is evidence of water or soil entering the pipeline, connecting 
pipes, or structures, the defects shall be repaired to the satisfaction of the Engineer. 


The Contractor shall build a tight bulkhead in the pipeline where new work enters an existing 
sewer. This bulkhead shall remain in place until its removal is authorized by the Engineer. 


Care shall be taken to prevent earth, water, and other materials from entering the pipe, and 
when pipe-laying operations are suspended, the Contractor shall maintain a suitable stopper in 
the end of the pipe and at openings for manholes. 


As soon as possible after the pipe and manholes are completed on any street, the Contractor 
shall flush out the new pipeline using a rubber ball ahead of the water, and none of the flushing 
water or debris shall be permitted to enter any existing sewer. 


PUSH ON JOINTS: 
Joining of push-on joint pipe shall conform to AWWA C600. 


If effective sealing of the joint is not attained, the joint shall be disassembled, thoroughly 
cleaned, a new gasket inserted and joint reassembled. 


MECHANICAL JOINTS: 
Assembling of fittings with mechanical joint ends shall conform to AWWA C600. 


If effective sealing of the joint is not attained at the maximum torque indicated in the above 
standard, the joint shall be disassembled and thoroughly cleaned, then reassembled. Bolts shall 
not be overstressed to tighten a leaking joint. 


SLEEVE-TYPE COUPLINGS: 


Pipe ends shall be cleaned thoroughly prior to installation. After the bolts have been inserted 
and all nuts have been made up finger tight, diametrically opposite nuts shall be progressively 
and uniformly tightened all around the joint, preferable by use of a torque wrench of the 
appropriate size and torque for the bolts. The correct torque as indicated by a torque wrench 
shall not exceed 90 foot-lb. 


QUALITY ASSURANCE 
LEAKAGE TESTING FOR FORCEMAINS: 
1. Prior to the pressure and leakage tests, the piping shall be thoroughly flushed clean of all 


dirt, dust, oil, grease and other foreign material. This work shall be done with care to 
avoid damage to linings and coatings. 
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The installed pipe shall be pressure tested and leakage tested in accordance with AWWA 
Standard C600. 


Unless otherwise approved, all pipelines shall be given a combined pressure and leakage 
tests between line valves. The Contractor shall furnish and install suitable temporary 
testing plugs or caps; all necessary pressure pumps, pipe connections, meters, gates, and 
other necessary equipment; and all labor required. The Owner or Engineer shall have the 
privilege of using their own gages. 


Subject to approval and provided that the tests are made within a reasonable time 
considering the progress of the project as a whole, and the need to put the section into 
service, the Contractor may make the tests when it desires. 


Unless it has already been done, the section of pipe to be tested shall be filled with water 
of approved quality, and all air shall be expelled from the pipe. The Contractor shall 
follow established procedures for filling the pipe and expelling trapped air to avoid 
exposing the piping system to water-hammer. If blowoffs are not available at high points 
for releasing air, the Contractor shall excavate as required and install the necessary taps. 
If the Contractor changes the grade of pipe installation, it will be responsible for locating 
the taps at the correct location in the system for testing. Taps shall be installed at the 
beginning and end of each run. After completion of the test, if so required by the 
Engineer, it shall remove corporations used for testing; plug the holes and backfill as 
necessary. 


The section under test shall be maintained full of water for a period of 24 hours prior to 
the combined pressure and leakage test being applied. 


The pressure shall consist of first raising the water pressure (based on the elevation of the 
lowest point of the section under test corrected to the gage location) to a pressure in 
pounds per square inch numerically equal to the pressure rating of the pipe (150 psi, 
unless otherwise noted). If the Contractor cannot achieve the specified pressure and 
maintain it for a period of one hour, the section shall be considered as having failed to 
pass the pressure test. 


If the pressure test fails, the Contractor shall make a leakage test by metering the flow of 
water into the pipe while maintaining in the section being tested a pressure equal to the 
pressure rating of the pipe. If the average leakage during a two-hour period exceeds a 
rate of 11.6 gallons per inch of diameter per 24 hours per mile of pipeline, the section 
shall be considered as having failed the leakage test. For example, if 1,000 feet of 12-inch 
pipe is to be tested, the allowable leakage is 2.2 gallons over a 2-hour period, calculated 
as follows: 


L=(1.6 gal) X 2") X (2 hr.) X (1000') = 2.2 gal 
(1") X (24 hr.) X (5280") 


If the section fails to pass the pressure and leakage test, the Contractor shall do everything 
necessary to locate, uncover, and repair or replace the defective pipe, fitting, or joint, all 
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at its own expense and without extension of time for completion of the work. Additional 
tests and repairs shall be made until the section passes the specified test. 


END OF SECTION 
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SECTION 02111 


ASBESTOS ABATEMENT FOR UNDERGROUND UTILITIES 


PART 1 - GENERAL 


1.01 


GENERAL: 


This section specifies requirements for the removal of asbestos-containing material (ACM) 
during trenching and excavation operations. The work includes, but is not limited to, the 
removal and disposal of the following ACM’s: asbestos cement pipe, asbestos cement pipe 
duct, asbestos insulated electrical cable, and asbestos insulated steam pipe. 


All asbestos removal work is to be performed in accordance with these specifications, 
Environmental Protection Agency (EPA), Occupational Safety and Health Administration 
(OSHA), Department of Transportation (DOT), National Institute of Occupational Safety 
and Health (NIOSH), Massachusetts Department of Environmental Protection (DEP), 
Massachusetts Department of Labor and Workforce Development (DLWD), and other state 
and local regulations. Wherever there is a conflict or overlap of the above references, the 
most stringent provisions apply (see Article 1.06 for specifics). 


The Contractor shall have a current Massachusetts Department of Labor and Workforce 
Development (DLWD) Abatement Contractor’s License and meet other qualification 
requirements specified. As used in this section, the Contractor refers to a licensed, certified 
asbestos abatement sub-contractor or the general contractor if so licensed and the subject 
work is not subcontracted. 


As a description of the general scope of work, the Contractor shall provide as a minimum, 
the following services: 


1. | Hand excavate area around the ACM as needed. Necessary Shoring and trench 
stability shall be the responsibility of the General Contractor. 


2. | Remove all ACM piping from the work area, according to the procedures detailed in 
this section. If lifting equipment is required, the General Contractor will provide it. 


3. Thoroughly clean each work area. 
4.  Decontaminate and remove all equipment used to perform the work. 
5. Properly dispose of all contaminated and non-contaminated waste material. 


6. Provide personal protective equipment and decontamination facilities for all 
contractor personnel, site visitors and the Engineer. 
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1.02 DEFINITIONS: 


A. ABATEMENT ACTIVITIES: All activities from the initiation of work area preparation 
through successful clearance air monitoring performed at the conclusion of an asbestos 
project, including but not limited to encapsulation, removal and cleaning. 


B. AIR MONITORING: The process of measuring the fiber content of a specific volume of air 
in a Stated period of time. 


C. ASBESTOS-CONTAINING MATERIAL(S) (ACM): Any insulation, pipe, duct, and 
other conduit and materials containing a detectable amount of asbestos, or potentially 
contaminated on their surface with asbestos fibers. 


D. ASBESTOS-CONTAINING WASTE MATERIAL: Wastes are defined as all asbestos- 
containing or potentially contaminated materials or other items which have not been 
completely cleaned or sealed to the satisfaction of the Engineer while in the work area, 
and must be removed from the job site. Asbestos wastes may include building materials, 
insulation, disposable clothing and protective equipment, plastic sheeting and tape, 
exhaust systems or vacuum filters, Contractor equipment, or other materials designated 
by state or local authorities or the Engineer which may have been contaminated with 
asbestos and have not been fully cleaned. 


E, BARRIER: Any surface that seals off the work area to inhibit the movement of fibers. 
Bi: DECONTAMINATION FACILITY: A facility or area used for the decontamination of all 


workers, and their personal protective equipment, leaving an asbestos removal area as well 
as for access to the work area. 


G. |FRIABLE ASBESTOS MATERIAL: Material that contains more than 1.0-% asbestos by 
weight, and that can be crumbled, pulverized, or reduced to powder by hand pressure when 
dry. 


H. |©WORK AREA: The area where asbestos related work or removal operations are performed 
which is enclosed or isolated to prevent the spread of asbestos dust, fibers or debris, and 
entry by unauthorized personnel. Work area is a Regulated Area as defined by 29 CFR 
1926. A work area is considered a contaminated space between the time preparation begins 
and the time the area is certified clean. 

1.03 RELATED WORK: 
A. Section 01110, CONTROL OF WORK AND MATERIALS 
B. Section 00890, PERMITS 


C. Section 01380, HEALTH AND SAFETY PLAN 
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D. Section 01570, ENVIRONMENTAL PROTECTION 


E. Section 01740, CLEANING UP 


F. Section 02300, EARTHWORK 


1.04 


A. 


SUBMITTALS: 


The Contractor shall submit to the Engineer the following listed items at least 14 days before 
work abatement is to proceed. No asbestos removal work activities shall commence until 
the Engineer reviews these items, unless otherwise waived. Submittal data shall be in 
sufficient detail to enable the Engineer to form an opinion as to its conformity to the 
Specifications. Each submittal item shall be identified with a cover page and/or transmittal 
sheet containing the listed submittal number. 


Submittal No. 1 


1. | Name and experience of proposed Supervisors and/or Foremen. 


2. Summary of workforce by disciplines, and a notarized statement documenting that all 
proposed workers, by name, have received all required medicals and have been 
properly trained in asbestos removal work, respirator use, and appropriate State of 
Massachusetts, EPA & OSHA standards. 


3. Copy of the current Massachusetts Department of Labor and Workforce Development 
License for each worker. 


4. — Certification signed by an officer of the abatement-contracting firm and notarized that 
exposure measurements, medical surveillance, and worker-training records are being 


kept in conformance with 29 CFR 1926. 


Submittal No. 2 


Plan of Action and Standard Operating Procedure: Submit a detailed plan of the procedures 
proposed for use in complying with the requirements of this specification. Include in the 
plan the location and layout of decontamination areas; location of lighting and power 
outlets; distribution of amended water; the sequencing of asbestos work; respiratory 
protection program; detailed schedules by dates, shift times, and work activities during that 
shift; coordination of other trades; method for exposure monitoring; methods to be used to 
assure the safety of visitors to the site, and a detailed description of the methods to be 
employed to control pollution. Plan shall be developed and signed by a licensed Asbestos 
Abatement Project Designer. 


The standard operating procedure shall ensure: 
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1. | Work schedule and work practices and, if required, tight security on a 24-hour basis 
from unauthorized entry into the workspaces. 


2. Proper protective clothing and respiratory protection before entering the work space 
from the outside. 


3. Removing asbestos-containing materials in ways that minimize or prevent exposure 
and contamination. 


4. Emergency evacuation of personnel, for medical or safety (fire and smoke) so that 
exposure will be minimized. 


5. Safety from accidents in the work space, especially from electrical shocks, slippery 
surfaces, and entanglements in loose hoses and equipment. 


6. Provisions for effective supervision, and OSHA-specified personnel air monitoring 
for exposure during the work. 


7. Description of work practices so that airborne fibers travel downstream from workers. 
Submittal No. 3 


Contingency Plan: Submit a contingency plan for emergencies including fire, accident, 
power failure, air system failure, or any other event that may require modifications or 
abridgement of decontamination or work area isolation procedures. Include in plan specific 
procedures for decontamination or work area isolation. Note that nothing in this 
specification should impede safe exiting or providing of adequate medical attention in case 
of an emergency. Include telephone number and locations of emergency services including 
but not limited to fire, ambulance, doctor, hospital, police, power company, telephone 
company, and gas company. 


Submittal No. 4 


Summary of other proposed materials and equipment (manufacturer, catalog number or 
model, and description) and method of application or use, including but not limited to 
encapsulants, wetting agents, personal protective equipment, and test samples of all 
proposed materials for performing the work. 

Submittal No. 5 

If applicable, lists of all permits, licenses, or manifests that will be applied for and used. 
Copies of the U.S. EPA, State, and local asbestos removal notification forms. 

Submittal No. 6 

Copies of all proposed daily inspection and record logs, including work area entry data, 


respirator inspections and maintenance, HEPA-exhaust inspections, maintenance, and other 
work applicable activities. 
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Submittal No. 7 


Name, location, and copies of applicable licenses for primary and secondary landfill for 
disposal of asbestos-containing or asbestos-contaminated waste. 


Submittal No.8 


Resume Information: Submit resume and training certifications for the individual(s) 
monitoring the operation of supplied air respiratory systems where applicable. 
Submittal No. 9 


Within 30 days of receipt of asbestos waste at the approved landfill, the Contractor shall 
submit to the Engineer the original copy of the ““Waste Shipment Record” acknowledging 
disposal of all associated waste material from the Contract showing delivery date, quantity, 
and appropriate signature of Contractor, transporter, and landfill’s authorized 
representative. 


1.05 PROJECT COORDINATION: 


A. Minimum administrative and supervisory requirements necessary for coordination of 
asbestos abatement work on the project to be provided by the Contractor include but are not 
necessarily limited to the following: 


1. | Administrative and supervisory personnel. 
2. Special reports. 
3. Contingency Plan. 
4. Notifications to other entities at job site. 
B. ADMINISTRATIVE AND SUPERVISORY PERSONNEL: 


1. | Supervisor: The Supervisor is the Competent Person as required by OSHA in 29 CFR 
1926 for the Contractor and is the Contractor’s representative responsible for 
compliance with all applicable federal, state and local regulations relating to asbestos- 
containing materials. This person must have completed a course in asbestos 
abatement procedures, have had a minimum of four (4) years on-the-job training and 
meet any additional requirements set forth in 29 CFR 1926 for a Competent Person. 
This person shall meet the Commonwealth of Massachusetts’s requirements as an 
Asbestos Abatement Supervisor and Asbestos Abatement Project Designer as 
required by 453 CMR 6.00. This person shall be available to the state and local 
authorities and the Engineer at all times while work is in progress. 
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2. | Supervisor/Foreman: Provide a full-time supervisor/foreman who is experienced in 
the supervision of asbestos abatement projects including work practices, protective 
measures for personnel, disposal procedures, etc. This person must have completed a 
course at an EPA Training Center or equivalent certificate course in asbestos 
abatement procedures, have a minimum of two years on-the-job training and meet any 
additional requirements set forth in 29 CFR 1926 for a competent person. This person 
must also be certified by the Commonwealth of Massachusetts as an Asbestos 
Abatement Supervisor as required by 453 CMR 6.00. The Supervisor in 1. (above) 
complies with this requirement. 


C. SPECIAL REPORTS: Except as otherwise indicated, Contractor shall submit special 
reports directly to the Engineer within one day of occurrence for an unusual event or 
accident involving the asbestos abatement occurring at the site. The report shall include all 
pertinent information including personnel involved, activities, and the result of the incident. 
Copies shall be forwarded to others affected by the occurrence. 


D. CONTINGENCY PLAN: 


1. Contingency Plan: Contractor shall prepare a contingency plan for emergencies in 
accordance with 1.03. 


2. Post: Contractor shall post, at a visible location adjacent to the work area, telephone 
numbers and locations of emergency services including but not limited to fire, 
ambulance, doctor, hospital, police, power company, telephone company and gas 
company. 

E. NOTIFY: Contractor shall notify other contractors at the job site of the nature of the asbestos 
abatement activities, location of asbestos containing materials, and the requirements relative 
to asbestos set forth in these specifications and applicable regulations. 

1.06 SCHEDULES AND REPORTS: 

A. COORDINATION: Contractor shall provide close coordination of the progress schedule, 

schedule of submittals, and progress reports. Contractor shall distribute each report to all 


parties involved in the work including the Engineer. 


B. | DAILY LOG: Contractor shall maintain within the Decontamination Facility a daily log 
documenting the dates and time of but not limited to, the following items: 


1. Meetings; purpose, participants, discussion (brief) 
2.  Visitations; authorized and unauthorized 
3. Personnel, by name and Social Security Number, entering and leaving the work area 


4. Special or unusual events, e.g., barrier breaching, equipment failures 
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5. Air monitoring tests and test results as required by OSHA 
C. — Contractor shall document, with confirmation signature of the Engineer, the following: 
1. Inspection of work area preparation prior to start of removal and daily thereafter 
2. Removal of any polyethylene barriers 
3.  Contractor’s inspections prior to encapsulation 
4. Removal of waste materials from work area 
5. | Decontamination of equipment (list items) 
6.  Contractor’s final inspection/final air test analysis. 


D. — Contractor shall provide two copies of the daily log and above documentation at final 
closeout of project for use by the Engineer. 


1.07 GENERAL APPLICABILITY OF CODES, REGULATIONS AND STANDARDS: 


A. Except to the extent that more explicit or more stringent requirements are written directly 
into the contract documents, all applicable codes, regulations, and standards have the same 
force and effect (and are made a part of the contract documents by reference) as if copied 
directly into the contract documents, or as if published copies are bound herewith. All 
regulations by these and other governing agencies in their most recent version are 
applicable. 


B. FEDERAL REQUIREMENTS: Federal requirements which govern asbestos abatement 
work or hauling and disposal of asbestos waste materials include, but are not limited to, the 
following: 


1. U.S. Department of Labor, Occupational Safety and Health Administration, (OSHA) 
including but not limited to: 


a. Occupational Exposure to Asbestos, Tremolite, Anthphyllite, and Actinolite, 
Final Rules, Title 29, Part 1910, Section 1001 and Part 1926, Section 1101 of 
the Code of Federal Regulations 


b. Respiratory Protection, Title 29, Part 1910, Section 134 of the Code of Federal 
Regulations 


Cc. Construction Industry, Title 29, Part 1926, of the Code of Federal Regulations 
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Access to Employee Exposure and Medical Records, Title 29, Part 1910, 
Section 2 of the Code of Federal Regulations 


Hazard Communication, Title 29, Part 1910, Section 1200 of the Code of 
Federal Regulations 


Specifications for Accident Prevention Signs and Tags, Title 29, Part 1910, 
Section 145 of the Code of Federal Regulations 


U.S. Environmental Protection Agency (EPA) including but not limited to: 


a. 


Asbestos Abatement Projects Rule 

40 CFR Part 762 

CPTS 62044, FRL 2843-9 

Federal Register, Vol 50 No 134, July 12, 1985 
P28530-28540 


Regulation for Asbestos, Title 40, Part 61, Sub-part A of the Code of Federal 
Regulations 


National Emission Standards for Asbestos, Title 40, Part 61, Sub-part M 
(Revised Sub-part B) of the Code of Federal Regulations 


U.S. Department of Transportation Title 49, Part 172 and 173. 


C. STATE REQUIREMENTS: State requirements which govern asbestos abatement work or 
hauling and disposal of asbestos waste materials include the following: 


1. 
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Massachusetts Department of Labor and Workforce Development Regulations for the 
Removal, Containment and Encapsulation of Asbestos, Title 453, Section 6.00 of the 
Code of Massachusetts Regulations 


Massachusetts Department of Environmental Protection: 


a. 


Air Pollution Control Regulations, Title 310, Chapter 7, Section 7.15 of the 
Code of Massachusetts Regulations 


Solid Waste Regulations, Title 310, Chapters 18 and 19 of the Code of 
Massachusetts Regulations 


Asbestos Cement Pipe Guidance Document and Conditional Enforcement 
Discretion dated June 2011, amended May 22, 2015 


Title 45, Code of Massachusetts Regulations, Part 10, Division of Industrial Safety 
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D. LOCAL REQUIREMENTS: Contractor shall abide by all local requirements, which govern 
asbestos abatement work or hauling and disposal of asbestos waste materials. 


E. STANDARDS: Standards which govern asbestos abatement work or hauling and disposal 
of asbestos waste materials include the following: 


1. American National Standard Institute (ANSI; 


a. | Fundamentals Governing the Design and Operation of Local Exhaust Systems, 
ANSI Publication Z9.2-79 


b. Practices for Respiratory Protection, ANSI Publication Z288.2-80 
2. ASTM - ASTM International 
3. | UL - Underwriters Laboratories, Inc. 
1.08 NOTIFICATIONS, PERMITS, AND LICENSES: 


A. AGENCY NOTIFICATION: As required by USEPA National Emission Standards for 
Hazardous Air Pollutants (NESHAPS) Asbestos Regulations (40CFR 61, Subpart M), 
Contractor shall send written notification to the Massachusetts DEP. Contact at least 10 days 
prior to beginning any work on asbestos-containing materials. 


B. STATE AND LOCAL AGENCIES: Send written notification as required by state and local 
regulations before beginning any work on asbestos-containing materials. 


1. Massachusetts Department of Labor and Workforce Development (DLWD). Send 
written notification as required on DLWD approved forms 10 business days prior to 
beginning any work on asbestos-containing materials. 


2. Massachusetts Department of Environmental Protection (DEP). Send written 
notification as required on DEP approved forms 10 business days before beginning 
any work on asbestos-containing materials. 


C. LICENSES: Maintain current licenses as required by applicable state and/or local 
jurisdictions for the removal, transportation, disposal, or other regulated activity to the work 
of this contract. 


D. POSTING AND FILING OF REGULATIONS: Maintain two (2) copies of applicable 


federal, state and local regulations above. Post one copy of each at the job site. Keep one 
copy of each on file in Contractor’s office. 
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PART 2 - PRODUCTS 
2.01 GENERAL REQUIREMENTS: 


A. The Contractor shall deliver all materials and equipment to the site in the original containers 
bearing the name of the manufacturer, and details for proper storage and usage. 


B. All materials or equipment delivered to the site shall be unloaded, temporarily stored, and 
transferred to the work area in a manner which shall not interfere with construction 
operations. 

C. Store all materials subject to damage off the ground, away from wet or damp surfaces, and 


under cover sufficient to prevent damage or contamination. 


D. — Unloading and temporary storage sites, and transfer routes, must be reviewed in advance by 
the Engineer. 


EB. Damaged or deteriorated materials may not be used and must be promptly removed from 
the premises. Material, which becomes contaminated, with asbestos-containing material 
shall be packaged and legally disposed of in an approved, secure landfill. 


B. All materials, tools, and equipment must comply, at a minimum, with this specification, and 
relevant federal, state and local codes. 


2.02 MATERIALS, TOOLS, AND EQUIPMENT: 
A. | RESPIRATOR PROTECTION EQUIPMENT: 
1. Air Purifying Respirators: 


a. Respirator Bodies: Provide half face or full face type respirators. Equip full- 
face respirators with a nose cup or other anti-fogging device as would be 
appropriate for use in air temperatures less than 32 degrees Fahrenheit. 


b. Filter Cartridges: Provide, at minimum, HEPA type filters labeled with NIOSH 
and MSHA certification for “Radionuclides, Radon Daughters, Dust, Fumes, 
Mists including Asbestos-Containing Dusts and Mists” and color-coded in 
accordance with ANSI Z228.2 (1980). In addition, a chemical cartridge section 
may be added, if required, for solvents, etc., in use. In this case, provide 
cartridges that have each section of the combination canister labeled with the 
appropriate color code and NIOSH/MSHA Certification. 


c. | Non-permitted Respirators: Do not use single use, disposable or quarter face 
respirators. 
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B. WETTING MATERIALS: For wetting before disturbance of asbestos-containing 
materials use either amended water or a removal encapsulant. The material must be 
odorless, non-flammable, non-toxic, non-irritating, and non-carcinogenic. It shall be 
applied as a mist using a low-pressure sprayer recommended by the manufacturer. 


1. Amended Water: Provide water to which a surfactant has been added. Use a mixture 
of surfactant and water which results in wetting of the asbestos containing material 
and retardation of fiber release during disturbance of the material equal to or greater 
than that provided by the use of on ounce of a surfactant consisting of 50% 
polyoxyethylene ester and 50% polyoxyethylene ether mixed with five gallons of 
water. 


2. Removal Encapsulant: Provide a penetrating type encapsulant designed specifically 
for removal of asbestos containing material. Use a material which results in wetting 
of the asbestos-containing material and retardation of fiber release during disturbance 
of the material equal to or greater than that provided by water amended with one ounce 
of a surfactant consisting of 50% polyoxyethylene ester and 50% polyoxyethylene 
ether mixed with five gallons of water. 


C. ENCAPSULANT: A material that surrounds or embeds asbestos fibers in an adhesive 
matrix, to prevent release of fibers. 


1. Bridging Encapsulant: An encapsulant that forms a discrete layer on the surface of an 
in situ asbestos matrix. 


2. Penetrating Encapsulant: An encapsulant that is absorbed by the in situ asbestos 
matrix without leaving a discrete surface layer. 


3. | Removal Encapsulant: A penetrating encapsulant specifically designed for removal of 
asbestos-containing materials rather than for in situ encapsulation. 


D. POLYETHYLENE SHEET: Provide flame resistant polyethylene film that conforms to 
requirements set forth by the National Fire Protection Association Standard 701, Small 
Scale Fire Test for Flame-resistant Textiles and Films. Provide largest size possible to 
minimize seams, 6.0 mils thick as required, frosted or black as indicated. 


E. DUCT TAPE: Provide duct tape in 2" or 3" widths as indicated, with an adhesive which 
is formulated to aggressively stick to sheet polyethylene, is waterproof, and will adhere 


to other materials. 


FP. SPRAY CEMENT: Provide spray adhesive in aerosol cans that is specifically formulated 
to stick tenaciously to sheet polyethylene. 
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G. WASTE CONTAINERS: Provide 6 mil thick leak-tight polyethylene bags labeled as 
follows: 


DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 


and 


DANGER 
RQ HAZARDOUS SUBSTANCE, 
SOLID, NOS, 

ORM-E NA 9188 
(ASBESTOS) 


If the waste material contains sharp edges or may otherwise puncture polyethylene bags, 
provide properly labeled drums or other closed containers for storage, transportation, and 
disposal. 


H. WARNING SIGNS AND LABELS: Shall comply with 29 CFR 1926.59(k), and all other 
federal, state, or local codes and regulations. 


I. LADDERS OR SCAFFOLDS: Shall be OSHA-approved, and be of sufficient dimensions 
and quantities so that the Engineer, workers, and other inspectors can easily and safely 
access all work surfaces. Scaffold joints and ends shall be sealed with tape to prevent 
incursion of asbestos fibers. 


J. HAND POWER TOOLS: Shall be equipped with HEPA-filtered local exhaust ventilation 
if used to drill, cut into, or otherwise disturb ACM. 


K. | BRUSHES: All brushes shall have nylon bristles. Wire brushes are excluded from use 
due to their potential to shred asbestos fibers into small fibers. Wire brushes may be used 
on pipe joint applications upon prior written notice to the Engineer. 


L. HEPA-VACUUM CLEANER: Each HEPA-vacuum cleaner shall be separately equipped 
with an airtight, securely attached hose, of proper length, and a collection wand, brush, 
and other special attachments appropriate to the required cleaning tasks. The equipment 
shall be properly operated at all times and shall contain no air leaks. The Engineer may 
inspect all vacuuming equipment before its use and may request verification of the 
efficiency of the filtration of the equipment. 


M. TWO WAY RADIOS: Provide General Superintendent and all Work Area Supervisors 
and Foremen with compatible two-way radios. 
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PART 3 - EXECUTION 


3.01 GENERAL: 


A. |PRE-ASBESTOS ABATEMENT PREPARATIONS: Prior to completion of excavation 
work, the Contractor will set-up the work area as follows: 


1. 


Demarcate, at ground level, the boundaries of the work area and post required 
warning signs in English meeting the requirements of OSHA 29 CFR 1926.1101. 


Construct barriers as required to isolate the work area. 


Install Decontamination Facility, including location and method for entering and 
exiting the work area. 


Install and test temporary power and lighting. All Contractor costs associated with 
the isolation of electrical systems and installations of temporary power and lighting 
systems and installations of temporary power and lighting must be included in its 
prices. 


Install and test temporary water service. 


Install and test HEPA-filtered exhaust systems as required. HEPA-exhaust units 
are to remain at grade level. Flexible hoses (minimum 8" diameter) will be 
extended into the excavation. 


Obtain Engineer’s written acceptance of all preparation work before starting pre- 
cleaning or removal of asbestos materials. 


Where shutdown of electrical equipment is not possible and use of a wet removal 
process is unsafe, the Contractor shall obtain the approval of EPA and other 
applicable agencies to use a “dry” removal procedure. 


B. CODES AND STANDARDS: All temporary structures and temporary construction shall 
be designed in accordance with the latest editions of the following codes, standards, and 


specifications. 
1. National Electrical Code (NEC) — most recent edition 
2. National Bureau of Standards, Handbook, National Electrical Safety Code 
3. State and Local Codes, and all other authorities having jurisdiction 
4. _ Underwriter Laboratories (UL) 
5. | National Board of Fire Underwriters 
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3.02 


6. OSHA 


APPROVAL OF PREPARATION WORK: After each asbestos removal work area has 
been prepared as specified above, the Contractor shall request a formal site inspection by 
the Engineer. No removal, demolition, or other disturbance of asbestos-containing 
materials, dust, or debris shall occur until the Engineer has inspected and accepted the 
site preparation work. 


NOTIFICATION OF POLICE AND FIRE DEPARTMENT: Notify the local police and 
fire department of the asbestos abatement project. Coordinate with the police for all 
security aspects of the project, and with the fire department for all emergency evacuation 
and safety aspects. Where possible, secure acknowledgement from both the police and 
fire department that they have reviewed the established security and safety procedures. 


ACCESS RESTRICTIONS: The Contractor shall restrict access to work areas to person 
who have previously been identified to the Engineer; or persons who have legal 
jurisdiction over the work. The Contractor’s Supervisor shall at all times monitor the 
entrance to the Decontamination Facility to prevent unauthorized people from entering, 
and to maintain a written log of all people entering the work area. 


ASBESTOS REMOVAL DURING EXCAVATION: 


This section is provided for removal of asbestos-containing materials in excavation areas. 
The Contractor shall not begin any work until it has verified that the excavation (trench) 
has been adequately shored and that all pertinent safety systems are in place. Refer to 
Paragraph 1.01.D.1 for responsibility of providing shoring and support. 


REMOVAL OF FRIABLE ASBESTOS MATERIALS: This section refers to removal 
of asbestos-containing materials which are defined by 40 CFR Part 61.141 as friable 
asbestos containing. Refer to Paragraph 1.01.D.2 for responsibility of providing power 
equipment for lifting in required. 


1. Prepare work area as described in Section 3.01. 


2. Carefully excavate, by hand, a sufficient area around the material to perform the 
abatement work. Any asbestos debris that is present or generated by these activities 
will be promptly wetted and placed into 6-mil asbestos waste bags before 
continuing with the work. 


3. Once excavation is complete, place one layer of 6-mil polyethylene sheeting on 
sidewalls and bottom of trench under the ACM to be removed. 


4. Thoroughly wet all asbestos-containing materials with wetting materials as 
specified in Section 2.02B. Materials are to be kept wet at all times during 
abatement work. 
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Remove asbestos materials as follows: 


a. 


Non-encased Friable Asbestos Material 


1. 


Insulation shall be removed from all piping. A containment shall be 
constructed around each point where a section of pipe is to be cut. 


For small diameter piping, glovebags may be used for containment. 
Remove approximately a 1 — foot width band of insulation from both 
ends of each section of piping to be cut. 


Properly bag and dispose of any insulation and fallen debris from the 
removal operation. 


Using an HEPA-filter equipped saw, cut pipe into manageable sections. 
During all cutting activities, keep asbestos materials wet and provide 
constant misting of the air surrounding the immediate area. 
Additionally, provide localized negative air by positioning HEPA- 
exhaust fan inlet duct in the area of the cutting. 


Wet the exposed ends of the insulation and encapsulate exposed the ends 
of the insulation with rewettable sheeting prior to making any saw cuts 
in the pipe. 


Wrap the length of pipe with two layers of 6-mil polyethylene sheeting 
and seal all seams air-tight using duct tape. Remove the section from the 
trench. Once at ground level, apply required asbestos waste labels and 
take each section to a remote full containment area where the insulation 
is removed, bagged and disposed of. 


Each section of pipe is then visually inspected to ensure no visible dust 
or debris remains, and then is encapsulated and removed from 
containment for removal as scrap by others. 


Concrete Encased Friable Asbestos Material 


1. 


WARNING: Massachusetts DEP approval is required before disposal 
of these materials in this manner. 


Using an HEPA-filter equipped saw, cut pipe into manageable sections. 
During all cutting activities, keep asbestos materials wet and provide 
constant misting of the air surrounding the immediate area. 
Additionally, provide localized negative air by positioning HEPA- 
exhaust fan inlet duct in the area of the cutting. 
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3. As each cut is completed, wet the exposed ends of the insulation and 
remove approximately one inch deep of insulation from the end. Place 
removed insulation into a 6-mil asbestos waste bag taking care not to 
allow removed insulation to fall to the bottom of the trench. Apply 
enough quick-setting mortar to the cut end of the section to fill the area 
of the removed insulation and seal the insulation within the section. 
Allow the mortar to adequately dry. 


4. As each section of material is cut free and properly prepared, remove 
the sections from the trench. 


5. | Prepared component sections will be placed into an acceptable waste 
transport vehicle. No stockpiling of removed components will be 
allowed outside of a locked, secure waste transport vehicle. 
Massachusetts DEP approval is required before disposal of materials 
generated in this manner. 


C. REMOVAL OF NON-FRIABLE ASBESTOS MATERIALS: This section refers to 
removal of asbestos-containing materials which are defined by 40 CFR Part 61.141 as 
non-friable asbestos-containing materials. 


Ie 


2 
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Prepare work area as described in Section 3.01. 


Carefully excavate, by hand, a sufficient area around the material to perform the 
abatement work. Any asbestos debris that is present or generated by these activities 
will be promptly wetted and placed into 6-mil asbestos waste bags before 
continuing with the work. An assessment should then be made to determine if the 
pipe is damaged, cracked or broken. 


Once excavation is complete, place one layer of 6-mil polyethylene sheeting on 
sidewalls and bottom of trench under the ACM to be removed. 


Thoroughly encapsulate asbestos-containing materials with an acceptable 
penetrating encapsulant per manufacturer guidelines. 


Remove asbestos materials as follows: 


a. | Asbestos Cement Pipe or Pipe Duct: Cut material into manageable sections 
using HEPA-filtered saw. The Asbestos Contractor will take all necessary 
precautions to avoid any breakage of ACM. Cut ends of pipe will be 
immediately encapsulated. Cut sections of pipe will be removed from the 
trench and immediately wrapped and sealed in two layers of 6-mil asbestos 
waste bags. Packaged waste will then be placed into acceptable waste 
transportation vehicle. 
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NOTE: Whenever possible, the Asbestos Contractor will limit cutting of asbestos cement 
materials and dismantle materials in intact sections. 


3.03 


b. | Asbestos-Containing Electrical Cable Wrap: Cut cable using mechanical 
cutting tool, such as bolt cutters. Encapsulate cut ends, place cut sections in 
double 6-mil asbestos waste bags, and place packaged waste into an 
acceptable waste transportation vehicle. 


CLEAN-UP AND WORK AREA DECONTAMINATION: 


1. Before removing protective poly sheeting, carefully HEPA-vacuum or wet wipe all 
poly surfaces. 


2. Place poly sheeting into double 6-mil asbestos waste bags and remove from the 
work area. 


3. Thoroughly wet and place into 6-mil asbestos disposal bags any earth contaminated 
with asbestos debris. 


4. Water contaminated with asbestos shall be filtered through a 5 micron cartridge 
filtering system. Filtered water may be routed as surface water in accordance with 
Section 01570. Used filter cartridges shall be disposed of as asbestos waste. 


PERSONNEL EXITING: After completion of removal activities, workers shall clean the 
outer layer of protective clothing using the HEPA-vac, then carefully remove the outer 
layer and dispose of it in 6-mil waste bags. The workers shall then proceed directly to 
the Decontamination Facility and proceed with decontamination procedures. 


ASBESTOS WASTE DISPOSAL PROCEDURES: 


The Contractor shall package, label, and remove all asbestos waste from the Work Area 
as specified below. Packaging shall be accomplished in a manner that minimizes waste 
volume, but insures waste containers shall not tear or break. Transportation and disposal 
of the containerized waste at an approved landfill shall be the responsibility of the 
Contractor. 


WASTE LABELING: 


1. Warning labels, having waterproof print and permanent adhesive in compliance 
with OSHA, EPA and Department of Transportation requirements shall be affixed 
to or printed on the sides of all waste bags or transfer containers. Warning labels 
shall be conspicuous and legible. (Refer to 2.02.) 


2. Incompliance with NESHAPS, 40 CER, Part 61.150 , all waste containers or bags 
shall be labeled with the following generator information: 
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a. Name of waste generator. 


b. Location where waste was generated. 


3.04 MONITORING, TESTING AND INSPECTION: 


A. 


3.05 


The Contractor shall be responsible for the performance and execution of the work and 
closely and continuously monitor the work. The monitoring work shall be performed 
inside both the work area and the surroundings to ensure full compliance with these 
specifications and all applicable regulations. Monitoring and inspections shall include 
air samples in the workspace, air samples in the areas surrounding the work area, 
checking of the standard operating procedures, engineering controls, respiratory 
protection equipment, packaging, transporting and disposal of asbestos, decontamination 
facilities and procedures, and any other aspects of the abatement process that may impact 
the health and safety of the people and the pollution of the environment. 


The Contractor shall bear all costs concerning the laboratory work required for the 
analyses. 


The Engineer shall receive copies of all laboratory reports presenting the results of the 
Contractor’s air monitoring and inspection program. All information shall be recorded 
in the Contractor’s air monitoring log. 


AIR MONITORING BY CONTRACTOR: 
PERSONAL MONITORING: 


1. The Contractor shall perform air monitoring as required to meet OSHA 
Requirements for maintenance of Time Weighted Average (TWA) fiber counts for 
the types of respiratory protection provided. The Engineer will not be performing 
air monitoring to meet these OSHA requirements. 


2. The sampling person and analytical laboratory performing this work shall be an 
independent party not financially or managerially connected to the Contractor. 


3. The laboratory shall be successfully participating in the AIHA/NIOSH Proficiency 
Analytical Testing (PAT) program and be certified by the Commonwealth of 
Massachusetts. 


4. Air sampling materials and equipment requirements are as follows: 


a. Sampling for analysis by phase contract microscopy shall employ cellulose 
ester collection filters with 0.8 micron pore size or less. Cassettes shall be 
loaded with filters under clean laboratory conditions. A 5.0 micron pore-size 
cellulose ester-backing filter shall be placed behind the collecting filter, 
followed by cellulose support pad and the cassette base. A metal cowl or an 
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electrically conductive cowl shall be used in conjunction with the sampling 
train. 


b. — The filter assembly shall be upstream of all other components in the sampling 
train. An airflow-measuring device (when used) shall be downstream of the 
filter and the pump assembly, or integral with the pump assembly. 


c. Sampling pumps shall supply constant flow. 


d.  Anairflow measuring/metering device shall be used, and shall be high quality 
rotometer, mass flow, dry gas meter or critical orifice. Measuring devices 
shall have a range of at least 1.5 times the desired flow and be readable to at 
least +5% of the desired flow rate. They shall be calibrated against standards 
of higher accuracy before and after sampling. The calibrations shall be 
recorded. 


Numbers and frequencies of personal air sampling shall be as required by OSHA 
regulations but not less than one (1) sample per eight (8) hour work shift during 


times of asbestos removal work. 


Results of sample analysis shall be provided to the Engineer within twenty-four 
(24) hours of collection. 


The Contractor shall use a pre-approved “‘chain-of-custody” form for all personal 
air samples it collects. 


Personal sampling shall be performed using the OSHA Reference Method (ORM). 


B. PERIMETER MONITORING: 


Le 
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This paragraph describes air monitoring carried out by the Contractor to verify that 
the outside environment remains uncontaminated. 


a. The Contractor will perform all perimeter sampling and analysis. A 
complete record of all air monitoring tests and results will be furnished to 
the Engineer. Written reports of all air monitoring tests will be posted at 
the job site on a daily basis. 


b. Work Area Clearance: To determine if the elevated airborne fiber counts 
encountered during abatement operations have been reduced to an 
acceptable level, the Contractor will sample and analyze air per Paragraph 
3.08. 
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23 


Airborne Fiber Counts: 


Inside Work Area (Trench): Maintain an average airborne count in the work 
area of less than 0.01 fibers per cubic centimeter. If the fiber counts rise above 
this figure for any sample taken, revise work procedures to lower fiber counts. 
If the Time Weighted Average (TWA) fiber count for any work shift or 8 hour 
period exceeds 0.1 fibers per cubic centimeter, stop all work, leave negative 
air system in operation and notify Engineer. Do not recommence work until 
authorized in writing by Engineer. 


If airborne fiber counts exceed 0.1 fibers per cubic centimeter for any period 
of time, cease all work until fiber counts fall below 0.1 fibers per cubic 
centimeter and notify Engineer. Do not recommence work until authorized 
in writing by the Engineer. 


Outside Work Area: If any air sample taken outside of the work area exceeds 
the base line established below, immediately and automatically stop all work. 


1. Decontaminate the affected area in accordance with these specifications. 


2. Respiratory protection shall be work in affected areas until area is cleared 
for re-occupancy. 


Analytical Methods: The following methods will be used by the Contractor in 
analyzing filters used to collect air samples: 


a. 


Cellulose ester filters will be analyzed using NIOSH 7400. The Engineer will 
carry out this analysis at the job site. 


Polycarbonate filters may be analyzed using EPA Level 2 or AHERA 
protocol. 


Baseline: Is an action level expressed in fibers per cubic centimeter which is ten 
percent greater than the largest of the following: 


a. 


b. 


Average of the samples collected on cellulose ester filters outside each work 
area. 


0.01 fibers per cubic centimeter. 


3.06 ENGINEER’S ACCEPTANCE OF REMOVAL WORK: 


A. Upon completion of removal work, but before commencing encapsulation or cleaning 
of the work area, the Contractor shall request the Engineer to conduct an inspection for 
acceptance of the removal work. 
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3.07 


3.08 


CLEANING AND FINAL DECONTAMINATION: 


This section applies to cleaning all work areas where asbestos removal work has been 
performed. After all asbestos-containing (or contaminated) materials have been 
removed; the Contractor shall remove all wastes and perform a thorough final cleanup 
and decontamination of each work area. Final cleaning shall be performed only after all 
waste is packaged, and removed, and before the dismantling of any barrier, 
decontamination facility, or protective coverings. Cleaning shall be subject to the 
Engineer’s acceptance based on a visual inspection and air testing results performed 
using NIOSH Method 7400 and submitted by the Contractor. HEPA-exhaust systems 
shall operate continuously throughout the cleaning and air testing processes until the 
Engineer agrees to their shutdown and removal from the site. The Contractor shall notify 


the Engineer in writing at least 12 hours in advance of the expected completion time of 
site cleaning in order to allow the Engineer to schedule air clearance testing. 


After successful completion of the final air clearance testing, as prescribed in Paragraph 
3.09, the Contractor shall remove the decontamination facilities and any temporary 
barriers. The HEPA-exhaust systems shall be removed only after all other items are 
removed. An HEPA-vacuum shall be kept on-site during this final disassembly work to 
cleanup any dust or debris. 


If any of the PCM air sample results are above 0.01 fibers/cc (or a pre-existing level of 
normal background fibers if shown to be higher than 0.01f/cc by the Engineer), the 
Engineer may require additional cleaning and decontamination; and the above inspection 
and air tests shall be repeated by the Engineer. 


Workers shall wear respiratory and personal and protective equipment throughout all 
cleanup and waste approved respiratory disposal activities. 


FINAL INSPECTION AND WORK AREA CLEARANCE: 


The final clearance testing shall take place using aggressive air sampling techniques as 
specified in 453 CMR 6.00. The Contractor shall supply and operate additional 
circulating fans and leaf blowers as directed by the Engineer during this final testing to 
ensure effective air circulation. The final test shall consist of taking air samples in the 
trench to establish that contamination levels do not exceed 0.01 f/cc or the established 
baseline as determined by NIOSH Method 7400 (phase contract microscopy). 


If the results of the final testing are not satisfactory, thorough wet cleaning and/or HEPA 
vacuuming, and/or removal of contaminated earth shall be repeated until the required 
decontamination levels are achieved. The Contractor shall bear all costs for follow-up 
testing should the area not pass clean-air on the first try. 


After achieving the level of cleanliness and decontamination as specified herein and as 
confirmed by the final testing and checking, the Engineer may thoroughly inspect the 
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space jointly with the Contractor. A final inspection report shall be prepared jointly by 
the Engineer and the Contractor. 


END OF SECTION 
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SECTION 02221 
ABANDONMENT OF EXISTING WATER MAINS 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 
A. This Section covers the abandonment of existing water mains, complete. 
B. The Contractor shall abandon water mains as indicated on the drawings. 
1.02 RELATED WORK: 
A. Section 02111, ASBESTOS ABATEMENT FOR UNDERGROUND UTILITIES 
B. Section 02300, EARTHWORK 
C. Section 02080, DUCTILE IRON PIPE AND FITTINGS 
D. Section 03302, FIELD CONCRETE 
PART 2 - PRODUCTS (NOT APPLICABLE) 
PART 3 - EXECUTION 
3.01 ABANDONMENT OF EXISTING WATER MAINS: 
A. All water mains to be abandoned shall be physically removed and disposed of by the 
Contractor only when the main enters the trench limits. Refer to Section 02111 for special 
handling requirements for asbestos cement pipe. 


B. Sections of water mains that are not removed shall have open ends plugged with concrete 
or brick and mortar to prevent the entrance of soil into the pipe after backfilling. 


C. Any water main to be abandoned shall be cut at its connection to a live main and 
physically disconnected. A watertight ductile iron cap with concrete backing shall be 
installed on the live main. If a gate valve or corporation stop exists at the connection, it 
shall be closed. 


D. Valve boxes shall be removed from all valves and curb stops which are on the abandoned 
main. 
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E, Hydrants, including hydrant barrels to be abandoned shall be removed completely and 
delivered to the Owner's storage area. Open pipe ends remaining shall be plugged with 
concrete or brick and mortar to prevent the entrance of soil into the pipe after backfilling. 


END OF SECTION 
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SECTION 02230 


CLEARING AND GRUBBING 


PART 1 - GENERAL 


1.01 


1.02 


WORK INCLUDED: 


The Contractor shall do all required clearing and grubbing as indicated on the drawings 
or herein specified in the area required for construction operations on the Owner's land or 
in the Owner's permanent or temporary easements and shall remove all debris resulting 
therefrom. 


Unless otherwise noted, all areas to be cleared shall also be grubbed. 


The Contractor shall not clear and grub outside of the area required for construction 
operations. 


RELATED WORK: 
Any trees and shrubs specifically designated by the Owner not to be cut, removed, 


destroyed, or trimmed shall be saved from harm and injury in accordance with Section 
01570, ENVIRONMENTAL PROTECTION. 


PART 2 - PRODUCTS: NOT APPLICABLE 


PART 3 - EXECUTION 


3.01 


3.02 


RIGHT TO WOOD AND LOGS: 


The Owner shall have the right to cut and remove logs and other wood of value in advance 
of the Contractor's operations. All remaining logs and other wood to be removed in the 
course of clearing shall become the property of the Contractor. 


CLEARING: 


Unless otherwise indicated, the Contractor shall cut or otherwise remove all trees, 
saplings, brush and vines, windfalls, logs and trees lying on the ground, dead trees and 
stubs more than 1-foot high above the ground surface (but not their stumps), trees which 
have been partially uprooted by natural or other causes (including their stumps), and other 
vegetable matter such as shags, sawdust, bark, refuse, and similar materials. 


The Contractor shall not remove mature trees (4-inches or greater DBH) in the Owner's 
temporary easements. 
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3.03 


3.04 


Except where clearing is done by uprooting with machinery or where stumps are left 
longer to facilitate subsequent grubbing operations, trees, stumps, and stubs to be cleared 
shall be cut as close to the ground as practicable but not more than 6-inches above the 
ground surface in the case of small trees, and 12-inches in the case of large trees. 
Saplings, brush and vines shall be cut close to the ground. 


GRUBBING: 


Unless otherwise indicated, the Contractor shall completely remove all stumps and roots 
to a depth of 18-inches, or if the Contractor elects to grind the stumps, they shall be 
ground to a minimum depth of 6-inches. 


Any depression remaining from the removal of a stump and not filled in by backfilling 
shall be filled with gravel borrow and/or loam, whichever is appropriate to the proposed 
ground surface. 


DISPOSAL: 


All material collected in the course of the clearing and grubbing, which is not to remain, 
shall be disposed of in a satisfactory manner away from the site or as otherwise approved. 
Such disposal shall be carried on as promptly as possible and shall not be left until the 
final clean-up period. 


END OF SECTION 
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SECTION 02240 


DEWATERING 


PART | - GENERAL 


1.01 


1.02 


1.03 


1.04 


WORK INCLUDED: 


This section specifies designing, furnishing, installing, maintaining, operating and 
removing temporary dewatering systems as required to lower and control water levels 
and hydrostatic pressures during construction; disposing of pumped water; constructing, 
maintaining, observing and, except where indicated or required to remain in place, 
removing of equipment and instrumentation for control of the system. 


RELATED WORK: 

Section 01570, ENVIRONMENTAL PROTECTION 

Section 02252, SUPPORT OF EXCAVATION 

Section 02282, EXCAVATION AND HANDLING OF EXCAVATED MATERIAL 
Section 02300, EARTHWORK 

SYSTEM DESCRIPTION: 


Dewatering includes lowering the water table and intercepting seepage which would 
otherwise emerge from the slopes or bottom of the excavation; increasing the stability of 
excavated slopes; preventing loss of material from beneath the slopes or bottom of the 
excavation; reducing lateral loads on sheeting and bracing; improving the excavation and 
hauling characteristics of sandy soil; preventing rupture or heaving of the bottom of any 
excavation; and disposing of pumped water. 


Normal dewatering is defined as using conventional pumps installed in open excavations, 
ditches, or sumps. Special dewatering is defined as using single or two stage wellpoints, 
deep wells, or eductor and ejector systems installed in drilled holes or jetted in place. 


QUALITY ASSURANCE: 


The Contractor is responsible for the adequacy of the dewatering systems. The Contractor 
shall retain the services of a Professional Engineer registered in the Commonwealth of 
Massachusetts, experienced in dewatering systems, to independently evaluate the boring 
and probe logs and any other soils information available to determine those areas that will 
require special dewatering techniques and to design the required system. The Contractor's 
Professional Engineer shall provide sufficient on-site inspection and supervision to assure 
that the dewatering is carried out in accordance with their design. 
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B. The Contractor is responsible for designing, installing, maintaining, sampling and 
removal of all temporary water and groundwater control and treatment components, as 
required to meet applicable discharge permits/effluent criteria. 


C. The dewatering systems shall be capable of effectively reducing the hydrostatic pressure 
and lowering the groundwater levels to a minimum of 2 feet below excavation bottom, 
unless otherwise required by the Engineer, so that all excavation bottoms are firm and 


dry. 


D. The dewatering system shall be capable of maintaining a dry and stable subgrade until 
the structures, pipes and appurtenances to be built therein have been completed to the 
extent that they will not be floated or otherwise damaged. 


E. The dewatering system and excavation support (see Section 02252) shall be designed so 
that lowering of the groundwater level within the work area does not adversely affect 
structures, utilities, or wells outside of the work area. 


F. — Where special dewatering is used, the Contractor shall obtain at their expense the services 
of a registered professional engineer to investigate, design and monitor the dewatering 
system. The Contractor shall also furnish materials and install at least two observation 
wells at each excavation area. The location of the wells shall be determined in the field 
by the Contractor’s engineer. 


1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


A. — At least two weeks prior to installing his dewatering system, Contractor shall submit the 
attached Certificate of Design completed and signed by Contractor, identifying the 
engineer responsible for design of the dewatering system. The Contractor shall also 
submit a schedule showing the timing of installation and operation of the dewatering 
system. 


B. The Contractor shall submit to the Engineer for record purposes only, the following items 
bearing the Contractor's Engineer's stamp and signature, and identifying the codes and 
specifications followed in the design. 


1. Plans and description of the dewatering system, including the number, location and 
depth of wells, wellpoints or sumps; designs of filters to prevent pumping of fine 
soil; method and location for filtering and disposal of pumped water; and flow 
capacity of proposed system. 


2. Locations of observation wells. 


C. The Contractor shall submit records of pump operation and groundwater elevations as 
required by the Owner's Engineer. 
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PART 2 - PRODUCTS: NOT APPLICABLE 


PART 3 - EXECUTION 


3.01 


A. 


3.02 


DEWATERING OPERATIONS: 


All water pumped or drained from the work shall be disposed of in a manner which will 
not result in undue interference with other work or damage to adjacent properties, 
pavements and other surfaces, buildings, structures and utilities. Suitable temporary 
pipes, flumes or channels shall be provided for water that may flow along or across the 
site of the work. All disposal of pumped water shall conform to the provisions of Section 
01570 ENVIRONMENTAL PROTECTION. 


Dewatering facilities shall be located where they will not interfere with utilities and 
construction work to be done by others. 


Dewatering procedures to be used shall be as described below: 


1. Crushed stone shall encapsulate the suction end of the pump to aid in minimizing the 
amount of silt discharged. 


2. For dewatering operations with relatively minor flows, pump discharges shall be 
directed into straw wattles. Water is to be filtered through the straw wattles prior to 
being allowed to seep out into its natural water course. 


3. For dewatering operations with larger flows, pump discharges shall be into a steel 
dewatering basin. Steel baffle plates shall be used to slow water velocities to increase 
the contact time and allow adequate settlement of sediment prior to discharge into 
waterways. 


4. Where indicated on the contract drawings or in conditions of excess silt suspended in 
the discharge water, silt control bags are to be utilized in catchbasins. 


The Contractor shall be responsible for repair of any damage caused by his dewatering 
operations, at no cost to the Owner. 


SPECIAL DEWATERING: 


If conventional dewatering methods are inadequate to ensure dry and stable conditions 
for pipes, manholes, or structural foundations, the Contractor shall be required to use 
special dewatering as necessary. 


Special dewatering techniques may consist of one or two stage wellpoint systems, deep 
wells, or eductor and ejector type systems. The Contractor shall utilize a system which 
provides proper construction conditions and prevents settlement at time of installation 
and upon backfilling. 


07/13/2011 02240-3 


3.03 


3.04 


In areas requiring special dewatering, the Contractor shall lower the groundwater level to 
a minimum of 2 feet below the bottom of the final excavation grade prior to any 
installation and maintain that groundwater level until the excavation has been backfilled. 
The groundwater levels shall be monitored by the Contractor's engineer to ensure 
conformance with the requirements of these specifications. Construction will not be 
allowed until the Owner's Engineer is satisfied that the above provisions are met. 


NOISE LEVEL REQUIREMENTS: 


All primary dewatering equipment shall be electrically operated and shall run on 
commercial power. Standby equipment shall be independent of commercial power and 
shall provide dewatering upon primary pump or power failure. 


All equipment utilized by the Contractor shall conform to the Department of 
Environmental Protection Division of Air Quality Control regulations governed by the 
following policy: 


"A source of sound will be considered to be violating the Department's noise regulation 
(310 CMR 7.10) if the source: 


1. —_ Increases the broadband sound level by more than 10 dB(A) above ambient, or 


2. Produces a "pure tone" condition - when any octave band center frequency sound 
pressure level exceeds the two adjacent center frequency sound pressure levels by 
3 decibels or more. 


These criteria are measured both at the property line and at the nearest inhabited 
residence. Ambient is defined as the background A-weighted sound level that is exceeded 
90% of the time measured during equipment operating hours. The ambient may also be 
established by other means with the consent of the Department." 


The Contractor shall construct sound enclosures or utilize other noise reduction 
techniques if the equipment does not meet the noise level requirements. 


ADDITIONAL GROUNDWATER MANAGEMENT REQUIREMENTS 


The Contractor shall note additional groundwater management requirements detailed in 
Section 02282, 3.05. Where necessary, the Contractor shall design, permit, furnish and 
operate a temporary treatment groundwater treatment that is capable of removing 
contaminants from the discharge to limits required by the EPA’s Dewatering and 
Remediation General (DRGP) or other applicable discharge permits. 


END OF SECTION 
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CERTIFICATE OF DESIGN 


Re: Contract Between: 


OWNER: 
(Name) 
and 
CONTRACTOR: 
(Name) 
on 
CONTRACT: 
(Number) 
Date: 
Title: 


Contractor hereby certifies that 


1. 


07/13/2011 


(Engineer) 


Is licensed or registered to perform professional engineering work in the state of 


(Location of Project) 


Is qualified to design the 


(Item) 
specified in Section of subject contract; 


Has designed before; 

(Item) 
Has prepared the design in full compliance with the applications and requirements 
of Section of subject contract including all applicable laws, regulations, 
rules, and codes; and 


The work has been signed and sealed pursuant to applicable state law. 


FOR: 


(Contractor) 


BY: 
(Signature) 


(Name and Title) 
Dated: 
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SECTION 02252 


SUPPORT OF EXCAVATION 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


WORK INCLUDED: 


This section covers wood and steel sheeting or soldier piles and lagging with internal 
bracing for support of excavations. The requirements of this section shall also apply, as 
appropriate, to any methods of excavation support and underpinning which the Contractor 
elects to use to complete the work. 


The Contractor shall furnish and place timber or steel sheeting or soldier piles and lagging 
of the kinds and dimensions required, complying with these specifications, where 
required by regulation, indicated on the drawings or required by the Engineer. 


Vibration monitoring shall be provided during installation and extraction of sheeting 
whenever the braced excavation is adjacent to existing structures or as requested by the 
Engineer. 


Routine monitoring of the in-place excavation support system shall be provided. 
RELATED WORK: 

Section 02240, DEWATERING 

Section 02300, EARTHWORK 

QUALITY ASSURANCE: 


This project is subject to the Safety and Health regulations of the U.S. Department of 
Labor set forth in 29 CFR, Part 1926, and to the Massachusetts Department of Safety and 
Department of Labor, Division of Occupational Safety “Excavation & Trench Safety 
Regulation (520 CMR 14.00)” and “Rules and Regulations for the Prevention of 
Accidents in Construction Operations (454 CMR 10.0 et seq.).” Contractors shall be 
familiar with the requirements of these regulations. 


The Contractor is responsible for the adequacy of the excavation support system and shall 
retain the services of a Professional Engineer registered in the Commonwealth of 
Massachusetts to design the required excavation support systems. The Contractor's 
Professional Engineer shall practice in a discipline applicable to excavation work, shall 
have experience in the design of excavation support systems and shall design in 
conformance with OSHA requirements. The Contractor's Professional Engineer shall 
provide sufficient on-site inspection and supervision to assure that the excavation support 
system is installed and functions in accordance with their design. Criteria listed herein 
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defining the responsibilities of the Contractor's Professional Engineer are minimum 
requirements. 


1.04 REFERENCES: 
The following standards form a part of this specification as referenced herein. 
American Society for Testing and Materials (ASTM) 


ASTM A6 General Requirements for Rolled Steel Plates, Shapes, Sheet 
Piling, and Bars for Structural Use 


ASTM A328 Steel Sheet Piling 
1.05 SUBMITTALS: 


A. At least three weeks before starting installation of the excavation support system, the 
Contractor shall submit the attached Certificate of Design completed and signed by the 
Contractor and the Professional Engineer, identifying the Contractor's Professional 
Engineer who will be responsible for design of the excavation support system, and in 
accordance with Section 01330, including, for record purposes only: 


1. An overall time schedule for construction of the braced excavation system. 
2. A description of the anticipated sequence of construction. 


3. a. Complete details of braced excavation methods, equipment and sizes and 
lengths of materials proposed to be used. 


b. Details of vibration monitoring devices and reports. 


c. Details of the means and methods that will be used in monitoring the integrity 
of the support system during its entire period of use to insure the safety of the 
excavation. 


d. Complete computations for the design of the braced excavation system 
bearing the seal of the responsible Professional Engineer duly registered 
licensed to practice within a discipline applicable to excavation work, in the 
state where the project is located. 


e. Any other pertinent data required for record purposes by the Engineer. 
B. Receipt of the information by the Engineer will not relieve the Contractor of the sole 
responsibility for the adequacy of the braced excavation system, and for assuring that 


there will be no resulting damage to adjacent pavement, utilities or structures, and for 
providing safe conditions within the sheeted areas. 
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C. Further for the record, upon completion of the work of this section, the Contractor shall 
submit all records of survey, vibration monitoring and inspection of existing structures to 
the Owner's Engineer. 


PART 2 - PRODUCTS 
2.01 MATERIALS: 


A. Timber sheeting shall be sound spruce, pine, or hemlock, and either tongue and grooved 
or splined. Timber sheeting shall not be less than nominal 2-inches thick. 


B. Where steel sheet piling is indicated on the drawings or installation is ordered by the 
Engineer or required by OSHA standards, the material shall be of such size and strength 
as required by the excavation support design prepared and submitted by the Contractor's 
Professional Engineer. Steel sheet piling may be new or used material but shall not 
contain splices, cutouts, patches, or other alterations which would impair its integrity or 
strength. Steel sheeting shall be an approved standard section, weighing not less than 22 
pounds per square foot of wall and conforming to ASTM A6 and A328. 


C. Where soldier piles and lagging are used, the steel piles shall conform to ASTM A6, and 
the lagging shall meet the requirements for timber sheeting, as defined above. 


D. Timber and steel used for bracing shall be of such size and strength as required in the 
excavation support design prepared and submitted by the Contractor's Professional 
Engineer. Timber or steel used for bracing shall be new or undamaged used material, 
which does not contain splices, cutouts, patches, or other alterations, which would impair 
its integrity or strength. 


PART 3 - EXECUTION 
3.01 INSTALLATION: 


A. Work shall not be started until all materials and equipment necessary for construction are 
either on the site of the work or satisfactorily available for immediate use as required. 


B. The sheeting/lagging shall be sufficiently tight to minimize any resulting lowering of the 
groundwater level outside the excavation, as required in Section 02240, DEWATERING. 


C. The sheeting/piling shall be driven by approved means to the design elevation. No ends 
or edges of sheeting/piling shall be left exposed in a manner, which could create a possible 
hazard to safety of the public or a hindrance to traffic of any kind. 


D. If boulders or very dense soils are encountered, making it impractical to drive a 


sheeting/piling section to the desired depth, the section shall be treated as directed by the 
Contractor's Engineer. 
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E. Within seven days of completing the initial installation of the earth support system, the 
Contractor shall submit a certification from their Professional Engineer, stating that the 
excavation support system as installed is in general compliance with the design or 
approved modifications thereto. 


F. The sheeting/piling shall be left in place where indicated on the drawings or required by 
the Engineer in writing. At all other locations, the sheeting/piling may be left in place or 
salvaged at the option of the Contractor. Wood or steel sheeting/piling permanently left 
in place shall be cut off at a depth of not less than two feet below finish grade unless 
otherwise required. 


G. All cut-off material is the property of the Contractor and shall be promptly removed by it 
from the site. 


H. The satisfactory construction and maintenance of the excavation support system, 
complete in place, shall be the responsibility of the Contractor. 


I. The Contractor shall be responsible for promptly repairing all damage to adjacent 


structures caused by the installation, performance, or removal of the excavation support 
system. 
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CERTIFICATE OF DESIGN 


RE: Contract between 


OWNER: 
and (Name) 
CONTRACTOR: 
on (Name) 
CONTRACT: 
(Title) 
(Number) (Date) 
The undersigned hereby certify that the engineer listed below: 
1. Is licensed or registered to perform professional engineering work in the state of 


2 


(Location of Project) 


2. Is qualified by education and training to design the 
specified in Section of subject contract; 
3. Has previously designed comparable excavation support systems; 


4. Has prepared the design in full compliance with the requirements of subject contract, 
including all applicable laws, regulations, rules, and codes; and 


5. Will inspect and supervise installation of the excavation support system and will monitor 
the in-place system to confirm that the system is installed and functions in accordance 


with the design. 
CONTRACTOR ENGINEER 
By: By: 
(Signature) (Signature) 


(Name) (Name) 
(Title) (Engineering Discipline) 
(Date) (Date) 


END OF SECTION 


01/22/2019 02252-5 


SECTION 02282 


EXCAVATION AND HANDLING OF EXCAVATED MATERIALS 


PART 1 — GENERAL 


1.01 


DESCRIPTION OF WORK: 


The Work of this Section consists of all labor, equipment, materials, and services for 
excavating, characterizing, handling, segregating, reusing, tracking, transporting, and off- 
site recycling and/or disposing of surplus and unsuitable excavated material. This 
includes soil, and also sediment and miscellaneous debris from existing utilities, as well 
as sediment and treatment residuals from temporary construction dewatering and 
groundwater treatment (if required). The requirements of this Section will apply to the 
entire project limits and all surplus and unsuitable material generated for the project. 


Furnish all labor, materials, equipment, and incidentals necessary to properly sample, 
characterize, excavate, handle, reuse, segregate, load, transport and dispose of excavated 
materials off-site. Work includes preparing Material Shipping Records (MSR), 
Massachusetts Bills of Lading (BOL), or manifests for appropriate transportation, 
obtaining approval from off-site reuse, recycling or disposal facilities, loading, and 
hauling of excavated materials to the intended off-site facility for final disposition in 
accordance with all local, state, and federal regulations. Contractor is responsible for all 
analytical testing required by intended disposal facilities to obtain approval prior to off- 
site transportation. 


The Work of this Section also includes providing labor, equipment, materials, and 
services for permitting, handling, storing, and treating or off-site transportation and 
disposal of contaminated groundwater from construction dewatering activities. 
Groundwater management shall be performed according to all applicable local, state, and 
federal regulations and the requirements of Section 02240, DEWATERING. 


The Contractor shall note that there is limited space within the Project Area for temporary 
stockpiling/storage of excavated materials. 


The Contractor shall note that a portion of the work will involve excavation adjacent to 
the area of a known disposal site at 47 Elm Street. The Site is regulated by the 
Massachusetts Department of Environmental Protection (MassDEP) due to the release of 
petroleum hydrocarbons, volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals concentrations and other oil and hazardous materials to soil 
and/or groundwater. 


The excavation and handling of contaminated materials generated during the Project shall 
comply with the requirements of this Section and a future Utility Related-Abatement 
Measure (URAM) Plan to be prepared by the Owner’s Engineer and Licensed Site 
Professional (LSP). 
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No work shall commence until the Contractor’s excavated materials management plan 
(EMMP) and Health and Safety Plan (HASP) have been reviewed and approved by the 
Engineer, and MassDEP has been notified by the Owner’s LSP of Record. See Paragraph 
1.07 of this section of the specifications for existing conditions in the Project Area 
adjacent to 47 Elm Street. 


RELATED WORK: 

Section 01380, HEALTH AND SAFETY PLAN 
Section 01562, DUST CONTROL 

Section 01570, ENVIRONMENTAL PROTECTION 
Section 02240, DEWATERING 

Section 02300, EARTHWORK 

SUBMITTALS: 


The Contractor shall submit to the Engineer for review, an Excavated Materials 
Management Plan (EMMP), which includes at a minimum the information required by 
Paragraph 1.03.B through 1.03.D of this Section. The EMMP shall be submitted no more 
than 14 days after issuance of the Notice to Proceed. 


The Contractor’s EMMP shall include the following: 


1. Plans outlining the proposed procedures and sequence for the excavation of 
materials to be reused on-site (Project limits) and disposed/recycled off-site, 
procedures used to track excavated materials to be transported off-site and a 
proposed implementation schedule. The Contractor shall also provide procedures 
to track temporarily stockpiled excavated materials and plans identifying proposed 
temporary stockpile locations for each excavated material category specified in 
Paragraph 3.04 of this Section. 


2. The name and contact information of the LSP or Environmental Consultant 
employed by the Contractor to oversee the implementation of the EMMP and 
related services, such as draft BOL, MSR, and manifest preparation, and to help 
ensure compliance with the references listed in Paragraph 1.04 of this Section. 


3. All pertinent information relating to the transport of excavated material, at a 
minimum, shall include: 


a. | Name and address of all transporters. 


b. Transporter identification number (USEPA or Massachusetts Department of 
Transportation Transporter) and expiration date. 
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C: Proof of permit, license, or authorization to transport excavated material, 
when applicable, in all affected states. 


d. Dust control measures. 


The Contractor shall identify each waste stream and propose appropriate reuse sites 
and disposal/ recycling facilities that will accept each category of material. The 
Contractor shall submit names of three (3) sites or facilities for each category of 
excavated materials, as identified in Paragraph 3.04 of this Section. 
Disposal/recycling facilities listed in the EPA Superfund Program will not be 
accepted as disposal/recycling facilities for this Work. For each facility, the 
Contractor shall submit the following information: 


a. General Information: 


1) ‘Facility Name 

2) Facility Address 

3) | Name of Contact Person 

4) Title of Contact Person 

5) | Telephone Number of Contact Person 
6) Permit Number 


b. — The facility shall specify the volume of material that can be accepted from 
the site on a weekly and a total basis. 


c. The facility shall provide a listing of all current and valid permits, licenses, 
letters of approval, and other authorizations to operate that they hold, 
pertaining to the receipt and management of the soils or materials specified 
in this Contract. 


d. The Contractor shall submit a complete list of the reuse sites and 
disposal/recycling facility’s permitted allowable contaminant levels and 
physical characteristic requirements for contaminated material and list any 
required regulatory approvals for individual waste streams. 


e. After the Contractor obtains approval for off-site reuse and/or 
disposal/recycling of surplus excavated materials, the Contractor shall submit 
to the Engineer, approvals or letters of intent and facility information for each 
facility proposed, prior to transporting material off-site. 


The Contractor shall include procedures for decontamination of vehicles and 
equipment in the EMMP. 


The Contractor shall include procedures for the monitoring and control of dust in 
the EMMP as described in Section 01562, DUST CONTROL. 
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The Contractor shall submit a Groundwater Management Plan that includes 
procedures for handling and discharge of groundwater during construction 
dewatering activities in contaminated areas. The following information shall be 
submitted: 


a. Plans and procedures to be used to handle groundwater during construction, 
including all equipment to be used, proposed treatment, and 
monitoring/sampling to be performed. 


b. — A list of permits or approvals required to manage groundwater. 


c. Plans and description of the dewatering system, including the treatment 
components and flow capacity of proposed system. 


d. Where groundwater dewatering requirements pre-treatment to remove 
contaminants prior to discharge, the name and license of a minimum Grade 
II Wastewater Treatment Plant Operator, 257 CMR 2.12, to oversee the 
groundwater treatment system operation and maintenance. The operator shall 
inspect the system, at a minimum, according to the requirements outlined in 
310 CMR 40.0041(9). 


e. | Acopy of the Notice of Intent to seek coverage for discharge to surface water 
under the EPA’s Dewatering and Remediation General Permit (DRGP). 


As part of the EMMP, the Contractor shall develop a Sampling and Analysis Plan (SAP) 
that identifies the characterizing procedures for surplus and unsuitable excavated 
materials to be transported for off-site reuse, recycling, or disposal (if required). The SAP 
shall include, but is not limited to, the following: 


1. 


Plans identifying the number and proposed locations of additional disposal 
characterization soil samples. 


Proposed off-site disposal/recycling facility sampling and material acceptance 
requirements. 


Sample collection procedures, including whether the samples will be collected from 
stockpiles or in-situ. 


Analytical methods and procedures to be used to analyze disposal characterization 
samples. 


Quality assurance and quality control procedures to be implemented during 
sampling collection and laboratory analysis. 


Laboratory results for all samples collected and/or analyzed by the Contractor shall be 
submitted to the Engineer within 2 days of receipt in tabulated spreadsheet form 
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1.04 


1.05 


1.06 


summarizing detections and exceedances of applicable criteria along with the raw 
laboratory data package. The results shall include all Chain-of-Custody forms and all 
documentation provided by the laboratory. Analytical data shall be kept confidential, 
distributed only to the Engineer. 


REFERENCES: 
Massachusetts Department of Environmental Protection (DEP) Policy Number(s): 


1. WSC-94-400, Interim Remediation Waste Management Policy for Petroleum 
Contaminated Soils. 

2. WSC-94-320, Construction Activities in Contaminated Areas. 

3. COMM-97-001, Reuse and Disposal of Contaminated Soils at Massachusetts 
Landfills. 

4. WSC- 13-400, Similar Soils Provision Guidance. 

5. COMM-15-01, Interim Policy on Reuse of Soil for Large Reclamation Projects. 


Massachusetts Contingency Plan (MCP), 310 CMR 40.0000. 
Toxic Substances Control Act (TSCA), 40 CFR 761.00. 


Massachusetts Hazardous Waste Regulations, 310 CMR 30.000 and the Resource 
Conservation Recovery Act (RCRA), 40 CFR 148 and 268. 


Solid Waste Regulations, Title 310, Chapter 19 of the Code of Massachusetts Regulations 
(CMR) 


All other applicable Federal, State, and local regulations. It is Contractor’s responsibility 
to know, understand, and abide by all such regulations and common practices. In the event 
of a conflict, the most stringent regulations shall govern. 


DEFINITIONS: 


Excavated Material: All soil, sediment, sewer grit, and miscellaneous materials and/or 
debris excavated from within the limit of work. 


Contaminated Material: Excavated material containing contaminant concentrations equal 
to or greater than MCP reportable concentrations RCS-1. 


Suspected Contaminated Material: Excavated material with any of the following 
characteristics: significant petroleum and/or chemical odor; an oily sheen; and/or material 
with staining or significant change of color. 


PERMIT REQUIREMENTS: 
The Contractor shall obtain all Federal, State, and local permits required for the transport 


and disposal of excavated material. The Contractor shall adhere to all permit 
requirements. 
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1.07 


1.08 


The Contractor shall document that the disposal/recycling/reuse facilities proposed have 
all current certifications and permits as required by Federal, State, and local regulatory 
agencies to receive and dispose/recycle/reuse of the excavated material and/or 
accumulated sediment. 


If required, obtain permit coverage from required local, state, and federal 
agencies/authorities with jurisdiction or approval of the discharge of water from 
construction dewatering operations. Furnish copies of the permits to Engineer. 


EXISTING CONDITIONS: 


The Contractor shall note that a portion of the work will occur adjacent to the limits of 
the MassDEP Disposal Site at 47 Elm Street. The Site has been assigned Release Tracking 
Number (RTN), 4-0025855, which is associated with releases of chlorinated solvents, 
petroleum, metals and other OHM to soil and/or groundwater associated with former 
manufacturing operations and fill material at the property. Additional details regarding 
the 47 Elm Street property and RTN 4-0025855 are available through MassDEP’s 
searchable sites database: 


https ://eeaonline.eea.state.ma.us/EEA/FileViewer/Rtn.aspx?rin=4-0025855 


A subsurface investigation in the Project area adjacent to 47 Elm Street was performed 
in March and April 2024. The investigation included soil and groundwater sampling and 
analysis. Based on the results, soil contains petroleum hydrocarbons, VOCs, SVOCs and 
metals. Levels of arsenic were identified in soil at concentrations that exceed MCP 
Reportable Concentrations (RCs). Analysis of groundwater did not identify 
concentrations of VOCs or metals. Tables summarizing the soil and groundwater data 
within the Project area adjacent to 47 Elm Street are provided as an Attachment to these 
specifications. 


Contractor shall note managing soil and groundwater as described in this Section will be 
performed as a Utility-Related Abatement Measure (URAM) in accordance with the 
MCP. A URAM Notification will be filed by the Owner prior to construction. 


QUALITY CONTROL: 


The Contractor shall engage the services of an LSP or Environmental Consultant prior to 
and during the course of the Work. The responsibilities and requirements of the 
Contractor’s Environmental Consultant shall include, but not be limited to, the following: 


1. The LSP shall meet all requirements defined in MGL c. 21A and as adopted by the 
Board of Registration of Hazardous Waste Site Cleanup Professional under 309 
CMR 1.00 through 9.00 


2. Completed the 40-hour OSHA health and safety training course, with 8- hour 
OSHA refresher training. 
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10. 


11. 


Evaluation of existing conditions and analytical data (see Paragraph 1.07) and 
performance of any additional sampling as required for the removal of surplus 
excavated materials to meet all State and Federal regulations and disposal facility 
acceptance requirements. 


Prepare draft MSR, hazardous waste manifests and/or BOLs for transportation of 
excavated materials for off-site reuse/disposal/recycling. Draft transportation 
documents shall be submitted to the Engineer for review and comment. The 
Owner’s LSP (the Engineer) will sign all Massachusetts Bills of Lading prepared 
by the Contractor upon final approval. The Contractor shall be responsible for 
submitting completed MSR, hazardous waste manifests, and BOLs and other 
shipping documents to the Engineer within two weeks of shipment to a reuse and/or 
disposal/recycling facility. 


Ensure the work conforms to local, State and Federal regulatory agencies governing 
the handling of contaminated and hazardous materials. 


Ensure that best management practices take place while performing the work 
described in this Section. 


Develop and implement site-specific emergency response and health and safety 
protocols and procedures. 


Notify the Engineer at least three (3) working days in advance of collecting soil or 
groundwater samples or scheduling the transport and off-site disposal/recycling of 
excavated materials. 


Keep records, including daily logs, of all waste streams, weights, stockpiles, and 
excavated materials for the purposes of tracking points of origin for excavated 
materials. 


Develop and implement dust control measures, which will adequately protect 
workers and resident in the nearby community and prevent off-site migration of 
dust. 


PART 2 —PRODUCTS 


2.01 


2.02 


GENERAL: 


All the Contractor’s personnel and Sub-Contractors shall wear personal protective 
equipment and protective clothing consistent with the levels of protection for this Work 
as indicated in Section 01380, HEALTH AND SAFETY PLAN. 


STOCKPILE SHEETING: 


10-mil (minimum) nylon-reinforced polyethylene (NRPE) or 20-mil (minimum) 
polyethylene sheeting shall be used for all stockpile sheeting. 
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B. 


2.03 


A. 


2.04 


NRPE sheeting shall conform to the following specifications: 


1. |The membrane shall be manufactured of new, first quality product designed and 
manufactured specifically for the intended use. 


2. The material shall be 10-mil polyethylene reinforced with a non-woven grid of high 
strength nylon cord. 


3. The material shall be ultra-violet resistant and cold crack resistant to -40 degrees 


Fahrenheit. 

4. The materials shall be manufactured in a minimum 12-foot seamless width. Labels 
on the roll shall identify the thickness, length, width and manufacturer’s mark 
number. 

CONTAINERS: 


Containers used for storing surplus excavated soil (i.e. roll-off containers) and hauling 
contaminated material shall be constructed of steel, in good condition and designed for 
the intended purpose of safe, secure storage of contaminated material during loading and 
transport to an approved facility. The containers shall have a secure cover, which will 
prevent a release of material from truck during transportation. The containers must be 
approved by and labeled in accordance with the U.S Department of Transportation 
(DOT). The containers shall be sift proof and water resistant in accordance with the DOT 
regulations. 


EXCAVATION AND BACKFILL MATERIALS: 


The Contractor shall maximize the reuse of all excavated materials on-site as backfill 
unless otherwise indicated by the Engineer or in Section 02300, EARTHWORK. No off- 
site material shall be brought to the site without prior approval of the Engineer. 


Excavated materials adjacent to the 47 Elm Street property (between STA 18+25 and 
STA 26+40 on Plan Sheets C101 and C102) shall be managed separately from surplus 
excavated material from the remainder of the Project area. Reuse or temporary relocation 
of excavated materials generated from this location to other areas of the Project is 
prohibited. 


PART 3 — EXECUTION 


3.01 


A. 


GENERAL: 


In general, the Contractor shall maximize the reuse of excavated material to minimize the 
generation of surplus material as required by the Engineer and specified herein. 
Excavated material shall be reused in the same general area it was excavated. If additional 
backfill material is required, the Contractor shall reuse the soil from surplus material 
stockpiles before using backfill material from off-site sources. 
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3.02 


Based upon all analytical results, the Contractor shall transport, reuse, and/or 
dispose/recycle the surplus excavated material as specified in this Section. 


The Owner will be the generator of all excavated materials removed from the site and 
will sign all MSRs, hazardous waste manifests and BOLs. The Contractor shall be the 
generator of material contaminated as a result of the Contractor or Sub-Contractors 
release of oil/hazardous materials on the site caused by them. 


Excavated materials with concentrations equal to or greater than MCP RCs, Category S- 
1, shall be transported under BOL and/or Hazardous Waste Manifest. Excavated materials 
with contaminant concentrations less than their applicable MCP RCs or that are exempt 
from notification according to the MCP, 310 CMR 40.0317, shall be transported using a 
MSR. The Contractor shall prepare all BOLs, MSRs, and hazardous waste manifests and 
shall submit all transportation paperwork to the Engineer for approval prior to shipment. 
The Owner’s LSP (the Engineer) shall sign all BOLs and MSRs upon final review and 
approval (with the exception of spills caused by the Contractor, which will be the 
Contractor’s responsibility). 


The Owner shall have final approval over all reuse/disposal/recycling options based on 
the analytical data. 


The Contractor shall immediately notify the Engineer of suspected contaminated 
materials with visible stains or unnatural odor, or if other potentially contaminated and/or 
hazardous material is encountered. The Contractor shall excavate and stockpile areas of 
suspected contaminated and/or hazardous material as required by the Engineer. 


An LSP Opinion from the Owner’s LSP shall be required for all material shipped using a 
Massachusetts Bill of Lading. 


DISPOSAL CHARACTERIZATION SAMPLING — GENERAL: 


The Contractor shall note that soil sampling and analysis within the Project Area adjacent 
to the 47 Elm Street property was performed during a subsurface investigation activities 
in March and April 2024 . A summary of the sampling data is provided as an attachment 
to these specifications. 


The Contractor shall be responsible for additional sampling and characterizing of 
excavated material for the purpose of obtaining approvals from the reuse/ 
disposal/recycling facility(ies). The Contractor shall provide the Engineer with a 
minimum of three (3) days’ notice prior to sampling and shall not sample unless the 
Engineer has approved the Contractor’s EMMP and the Engineer is present to witness the 
collection of the samples. 


The Contractor shall collect and perform additional disposal characterization sampling 


and analytical testing of the excavated material as required by its permitted 
reuse/disposal/recycling facility at no additional cost to the Owner. 
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3.03 


The Contractor shall submit a copy of all chemical analyses and a tabulated summary of 
the data in Microsoft Excel format to the Engineer within 2-days of receipt of the 
laboratory report. 


Samples shall be taken in such a manner as not to cause any cross-contamination. All 
sampling equipment shall be decontaminated between usages. 


All analyses shall be performed by a laboratory certified for such analyses by the 
Commonwealth of Massachusetts. 


The Owner may conduct additional sampling upon excavation of the work site. The 
Engineer may stop the Contractor’s work in a particular location at any time in order to 
have samples taken and analyzed. If necessary, the Contractor shall assist the Engineer in 
collecting samples. The work shall not resume in that area until required by the Engineer. 
Stoppage of work for this reason, or until laboratory results are delivered to the Engineer, 
shall not be a cause for the Contractor to request additional compensation or an extension 
of time to the Contract or to other intermediate Contract deadlines. 


The Contractor may elect to collect additional disposal characterization samples from 
temporary stockpiles or to precharacterize soil to obtain off-site reuse/disposal/recycling 
facility acceptance prior to commencing the excavation of any materials (i.e., 
precharacterization sampling). Precharacterization samples and disposal characterization 
samples from temporary stockpiles shall be collected and analyzed in accordance with 
procedures and plans in the SAP prepared by the Contractor and approved by the 
Engineer. 


Disposal characterization samples shall be collected and analyzed for the following 
parameters: 


Volatile Organic Compounds (VOCs) by EPA Method 8260; 
Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270; 
Total Petroleum Hydrocarbons (TPH) by EPA Method 8100 modified; 
MCP 14 Metals by EPA Method 6010/7471; 

Polychlorinated Biphenyls (PCBs) by EPA Method 8082; 

Reactive Cyanide and Sulfide by EPA Method SW-846; 
Flashpoint/Ignitability by EPA Method 1030/1010; 

Corrosivity by EPA Method 9045; and 

Specific Conductivity by EPA Method SW-846. 


3208: Oe bo 


Any disposal characterization sample found to contain contaminant concentrations equal 
to or greater than “20 times” their hazardous waste toxicity threshold (i.e., the 20-time 
rule) shall be analyzed for toxicity characteristic leaching procedure (TCLP). 


HANDLING AND TEMPORARY STOCKPILING OF EXCAVATED MATERIALS: 
The Contractor may temporarily stockpile excavated material after notifying the Engineer 


of the excavated materials to be stockpiled and the proposed stockpile location. The 
Contractor shall note there is extremely limited space for stockpiling. As alternative to 
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stockpile, the Contractor may perform precharacterization to facilitate a load-and-go 
operation. The Owner shall final approval over all stockpile locations. 


Stockpiled material must be removed and reused/disposed/recycled off-site as soon as 
possible and in all cases within 90 days from the day of its initial excavation for hazardous 
waste and 120 days for non-hazardous waste (hazardous waste as defined in 310 CMR 
30.0000 and RCRA). If no lay-down area is present, the Contractor shall live-load 
excavated materials requiring off-Site recycling/disposal into trucks at no additional Cost 
to the Owner. 


Mixing of materials excavated from the Project area adjacent to 47 Elm Street with 
excavated materials from other project areas is prohibited. 


The Contractor shall segregate excavated materials into temporarily stockpiles based on 
the sampling results described in Paragraph 1.07 of this section, additional testing 
conducted by the Contractor, and the excavated material categories defined by Paragraph 
3.04. 


The Contractor shall manage temporary stockpiles to prevent the cross-contamination of 
excavated materials between different excavated materials categories. 


The Contractor shall not mix or consolidate excavated materials from different excavated 
materials categories in the same stockpiles. For excavated materials, temporary stockpiles 
shall not exceed 250 cubic yards. 


All excavated material shall be stored in a secure manner to prevent exposure to humans 
and the environment. The stockpiles shall be clearly and securely barricaded from contact 
by workers and the general public. 


All excavated material shall be placed entirely on 10-mil (minimum) NRPE or 20-mil 
(minimum) polyethylene sheeting, as indicated in Paragraph 2.02 of this Section, and 
shall be covered at the end of each day’s work with the same material to minimize the 
infiltration of precipitation, volatilization of contaminants and erosion of the stockpile. 
Any cover material used shall be properly secured and possess the necessary physical 
strength to resist tearing by the wind and other elements. 


The Contractor shall prevent run-off and erosion of temporary stockpiles by placing straw 
wattles and silt fence around temporary stockpile locations. The polyethylene 
sheeting/stockpiles shall be bermed around the edges to prevent any infiltration of 
stormwater or exfiltration of leachate. The Contractor shall collect and manage any 
accumulated water from the temporary stockpiles in accordance with the requirements of 
these specifications and all local, state, and federal regulations. 


Any failure of materials or procedures used in employing the base layer or cover layer 


shall be immediately repaired, replaced or re-secured so as to minimize precipitation 
infiltration, volatilization, dust, and erosion/runoff of the excavated material. 
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3.04 


Movement and/or aeration of excavated material shall be limited to those activities that 
are necessary to manage such stockpiles. 


Disposal of material that is contaminated as a result of careless handling or use of 
unauthorized procedures shall be disposed of off-site at the Contractor’s expense. Delays 
of Work resulting from temporary storage of excavated material, regardless of the 
classification shall be at no additional cost to the Owner. 


EXCAVATED MATERIAL CATEGORIES: 


Material shall be categorized as described in Paragraphs 3.02, 3.03, and 3.04 of this 
Section. Based on the analytical results from the disposal characterization sampling, the 
stockpiled excavated material will be categorized as follows: 


Group A-1 — Excavated material with contaminant concentrations less than (<) (RCS-1) 
that meets the acceptance criteria for an in-state <RCS-1 soil reclamation or similar soil 
reuse facility. 


1. | The Contractor shall handle and transport soil classified as Group A-1 materials 
using a Material Shipping Record. Group A-1 material may be reused on-site where 
applicable and in accordance with Section 02300 - EARTHWORK, or otherwise 
appropriately disposed of off-site in accordance with local, state, and federal 
regulations and requirements of this Section. 


2. Contractor shall supply pertinent information for all proposed reuse facilities as part 
of the EMMP. Only reuse facilities with a written Soil Management Plan (SMP) 
and approved Administrative Consent Order (ACO) issued from MassDEP will be 
permitted for use during the Project. 


3. Disposal of all rubble shall be in accordance with these Specifications and all 
applicable local, State, and Federal regulations. 


Group A-2 — Excavated material with contaminant concentrations < MCP RCS-1 
standard but exceed acceptance criteria for a <RCS-1 facility, requiring reuse at an in- 
state <RCS-2 soil reclamation or similar soil reuse facility. 


1. | The Contractor shall handle/transport soil classified as Group A-2 materials using 
a Material Shipping Record. 


2. Contractor shall supply pertinent information for all proposed reuse facilities as part 
of the EMMP. Only reuse facilities with a written Soil Management Plan (SMP) 
and approved Administrative Consent Order (ACO) issued from MassDEP will be 
permitted for use during the Project. 


3. Disposal of rubble shall be in accordance with these Specifications and all 
applicable local, state and federal regulations. 
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3.05 


Group B — Excavated materials with contaminant concentrations equal to or greater than 
RCS-1 that meets the acceptance criteria for an in-state lined or unlined landfill as 
outlined by MassDEP’s COMM-97-001 policy or asphalt batch/recycling facility. 


1. The Contractor shall handle and transport soil classified as Group B material using 
a Massachusetts Bill of Lading. 


2. Group B material shipped to a disposal/recycling facility must meet the selected 
facility’s chemical and physical acceptance criteria. Selected facilities must be 
established, fully operational, appropriately insured, and be operating in 
compliance with all applicable local, State, and Federal regulations. 


3. Group B excavated material that meets Massachusetts’s solid and hazardous waste 
regulations and the receiving facility’s operating permit(s) may be used for daily 
cover, intermediate cover, and pre-cap contouring material or material shipped for 
disposal. 


4. Group B excavated material that meets the Massachusetts criteria for recycling or 
thermal desorption and the receiving facility’s operating permit(s) may be 
transported to the selected facility given the selected facility must be established, 
fully operational, appropriately insured, and be operating in compliance with all 
applicable local, State, and Federal regulations. 


GROUNDWATER MANAGEMENT: 


The Contractor is responsible for managing groundwater from dewatering operations in 
accordance with all applicable local, state, and federal regulations. Groundwater 
management includes characterizing groundwater and securing the necessary permits to 
discharge groundwater; design, installation, and operation and maintenance of any 
required treatment systems needed to meet the permitted discharge limits; and routine 
sampling, analysis, and reporting to comply with the permit conditions. The Contractor 
shall: 


1. Prepare and submit a Notice of Intent coverage under EPA’s Dewatering and 
Remediation General (DRGP) permit, if electing to discharge water to surface 
water/separated drainage utility. 


2. Conduct groundwater sampling and prepare and submit to EPA and MassDEP any 
additional dewatering permits that may be applicable given the available soil and 
groundwater quality data prior to construction. 


3. Provide fractionation tanks, as required, to store water and allow sedimentation or 
silt and fine sand, as well as separation of oil or other separate phase liquids. 


4. Provide treatment systems, as required to meet applicable NPDES permits, 


including, as needed, oil-water separators, bag filtration systems, and carbon 
adsorption systems. 
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3.06 


3.07 


5. Perform sampling and laboratory analysis of the dewatering system discharge to 
monitor system operation and comply with permit requirements. Sampling results 
shall be provided to the Engineer within 2-days of receipt from the laboratory. 


As an alternative to treatment and discharge of contaminated water, the Contractor may 
elect to recharge groundwater on-Site, or to dispose pumped water off-site at an 
applicable disposal facility, following appropriate characterization to be performed by the 
Contractor. If the Contractor elects to recharge on-Site it shall be done in accordance with 
310 CMR 40.0045(5) and with approval of the Owner’s LSP. If the Contractor elects to 
dispose water off-site, the Contractor shall submit documentation related to transport and 
disposal of the water. 


Coordinate the handling of groundwater during excavation activities with the 
requirements of Section 02240, DEWATERING. Design and operation of a temporary 
groundwater treatment system will require a minimum Grade II licensed Massachusetts 
Wastewater Treatment Plant Operator to oversee system operation. 


Temporary water treatment systems shall be installed with a flow meter capable of 
reporting totalized and instantaneous flow. Totalized flow shall be recorded to the nearest 
10 gallons. 


WEIGHT AND MEASUREMENT: 


The Contractor shall provide certified tare and gross weight slips for each load received 
at the accepted facility and these shall be attached to each returned Massachusetts Bill of 
Ladings or Material Shipping Records within 21 days of obtaining all final signatures 
from a representative of the reuse/disposal/recycling facility, the Contractor (transporter), 
LSP (if applicable), and the Owner. 


WASTE PROFILES AND MANIFESTS: 
The Contractor shall prepare and submit to the Engineer for review all waste profile 
applications and questionnaires, and coordinate with disposal facilities and all federal and 


state environmental agencies. 


The Engineer will review draft disposal documentation for soil to be transported off-site. 
Required documentation to be reviewed prior to soil removal shall include: 


1. Draft facility profiles and questionnaires filled out by the Contractor. 
2. Draft Material Shipping Records and Massachusetts Bills of Lading. 


3. Tabulated disposal characterization data prepared by the Contractor that compares 
the results to: 


a. | MCP RCS-1 criteria as defined by 310 CMR 40.1600. 


b. The intended disposal, recycling, or reuse facility’s acceptance criteria. 
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3.08 


4. Field screening data gather by the Contractor during sample collection. 
5. Laboratory data reports for all disposal characterization samples. 
6. | Asketch prepared by the Contractor showing all field screening/sample locations. 


The Engineer shall prepare soil acceptance or LSP Opinion Letter after receipt of the 
information identified in Paragraph 3.06B. Final Bills of Lading shall be signed by the 
Owner as generator and by the Engineer following submissions and approval of the draft 
disposal documentation. Delays caused by the Contractor’s failure to provide the required 
information shall be at no additional cost to the Owner. 


The Contractor shall submit to the Engineer, prior to receiving progress payment, 
documentation certifying that all materials were transported to, accepted, and disposed 
of, at the selected disposal facility(ies). The documentation shall include the following, 
as a minimum: 


1. | Documentation shall be provided for each load from the site to the disposal facility, 
including all manifests and any other transfer documentation as applicable. 


TRANSPORT OF EXCAVATED MATERIAL: 


The Contractor shall not be permitted to transport excavated materials or groundwater 
off-site until all applicable disposal or recycling facility documentation has been received, 
reviewed, and approved by the Engineer. The Contractor shall transport the excavated 
material under a Material Shipping Record or Massachusetts Bill of Lading and the 
requirements of this Section. 


The Contractor shall take all precautions and any actions necessary, at no additional cost 
to the Owner, to prevent cross-contamination from transport vehicles to areas outside the 
Limit of Work. 


The Contractor shall transport excavated materials from the site to the storage, disposal, 
reuse of recycling facility or off-site reuse location in accordance with all United States 
Department of Transportation (DOT), USEPA, DEP, and applicable state and local 
regulations. 


The Hauler(s) shall be licensed in all states affected by transport. 


The Contractor shall be responsible for ensuring that free liquid is properly transported. 
“Wet soils” shall not be loaded for transport. The Contractor shall dewater “wet soils”, 
and properly dispose of free liquid in accordance with local, State, and Federal regulations 
and at no additional cost to the Owner. The Contractor shall also dispose of any free 
liquids that may result during transportation in accordance with local, State, and Federal 
regulations and at no additional cost to the Owner. 
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F. Transporters shall submit proof of permit, license, or authorization to transport excavated 
material, when applicable, in all affected states. 


END OF SECTION 
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SECTION 02300 
EARTHWORK 


PART 1 —- GENERAL 


1.01 GENERAL PROVISIONS 


A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
SECTIONS within DIVISION 1 — GENERAL REQUIREMENTS, which are hereby 
made a part of this section of Specifications. 


1.02 DESCRIPTION OF WORK 


A. — Work Included: Furnish all labor, supervision, equipment, supplies, and materials and 
perform all operations necessary to complete the work of this Section, including but not 
limited to the following: 


1. 
Di 
3. 


Conde ON 


Earth and rock excavation of all types. 
Sheeting, shoring and dewatering of excavations and trenches. 


Excavation and backfill for removal, relocation, and abandonment of existing 
underground utilities, and below-grade structures. 


Providing, processing, placing, and compacting earth and rock fill materials. 
Removal, hauling, stockpiling, re-handling, and placement of materials. 
Off-site disposal of excess or unsuitable materials. 

Rough grading. 


Prepare and protect subgrades for utility pipes and manhole structures and paved 
areas. 


B. Site-Specific Issues: 


1. 


Subsurface explorations encountered varying subsurface conditions including fill, 
native soils of differing composition/characteristics, cobbles, boulders, and 
bedrock. Subsurface explorations also encountered groundwater of varying 
depths/elevations. 


The Contractor should be aware of the potential of large boulders and bedrock and 
the need for removal. The Contractor may conduct additional explorations to 
further evaluate the potential for boulders and bedrock at no cost to the Owner. 


Actual conditions may vary outside and between exploration locations and are 
unknown. 


Completed explorations indicate subsurface conditions at specific locations only 
and only to the depths penetrated. They do not reflect subsurface conditions and 
bedrock elevations present away from and between exploration locations. Variation 
of subsurface conditions should be anticipated. 
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Silty soils were encountered in some subsurface explorations. These soils are highly 
susceptible to softening and disturbance by construction activity during wet or 
freezing weather. Subgrade protection shall be the responsibility of the Contractor 
and special precautions and protective measures appropriate for the weather 
conditions during construction shall be used during earthwork and utility pipe and 
foundation construction to preserve the integrity of subgrades. Disturbed subgrades 
shall be repaired at the sole expense of the Contractor. 


Excavated soils may be re-used as backfill in utility excavations provided they meet 
the requirements of Part 2 of this section and the Drawings, and they are placed and 
compacted in accordance with the requirements of this section. Moisture 
conditioning (i.e., drying) will likely be required for soils containing more than 
trace amounts of fine-grained materials to achieve adequate compaction. Excavated 
soils may not be used as backfill if the compaction requirements of this section 
cannot be achieved. 


C. Geotechnical Field and Laboratory Testing: 


1, 


The Contractor shall retain the services of a geotechnical testing laboratory to 
conduct the laboratory analyses and field testing of soil materials required by this 
specification. Coordinate locations and types of field tests to be performed with the 
Engineer and cooperate in every way with the Engineer and testing laboratory 
during field testing and with collection of soil samples for laboratory testing. 


Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 


1. 


sole Oy Se ae eer ot 


Section 00320, SUBSURFACE DATA 

Section 01570, ENVIRONMENTAL PROTECTION 
Section 02230, CLEARING AND GRUBBING 

Section 02252, SUPPORT OF EXCAVATION 

Section 02240, DEWATERING 

Section 02324, ROCK EXCAVATION AND DISPOSAL 
Section 02745, PAVING 


1.03 SUBMITTALS AND TESTING: 
Submit the following in accordance with Section 01330, SUBMITTALS: 
Backfill Materials 


A. 


1. 


Submit a 50-pound sample for each backfill material from each proposed source 
including on-site materials. Samples of off-site soil borrow for submission shall be 
collected in the presence of the Engineer so that the Engineer has the opportunity 
to see each borrow material at the source. Additional samples shall be taken for 
materials delivered to the site. 


Submit a grain size distribution curve performed in accordance with ASTM D6913 
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and results of a moisture-density relationship determination in accordance with 
ASTM D1557 for each proposed backfill material and for those delivered to the site 
for review by the Engineer. Additional samples and analysis shall be submitted if a 
change in material occurs at the borrow source. 


3. A certification statement and analytical results shall accompany each physical 
sample of earth materials to be imported onto the site, including but not limited to 
crushed stone, sand, gravel subbase, ordinary borrow, and structural fill. At a 
minimum the certification shall state the point of origin and that the material is free 
of contaminants. The certification shall include representative sample analysis 
from each point of origin of backfill to be used on the site. The sample(s) shall be 
analyzed by a certified laboratory for total metals (EPA priority pollutant metals), 
volatile organic compounds (EPA Method 8260), semi-volatile organic compounds 
(EPA Method 8270), petroleum hydrocarbons (EPA Method 8100), and Total 
PCBs and pesticides (EPA Method 8081 and 8082). 


4. All sampling of soils for chemical testing shall be performed by a person 
experienced in sample collection and shall be either: 1) a Licensed Site 
Professional registered in the Commonwealth of Massachusetts; 2) a Professional 
Engineer registered in the Commonwealth of Massachusetts; or 3) an authorized 
representative of the one of the persons listed above. Samples of each material shall 
be submitted to a chemical analytical laboratory, certified by the Massachusetts 
Department of Environmental Protection. 


5. Geotechnical and analytical test data shall be completed and reports dated within 
3 months of the start of earthwork. 


6. Submit additional geotechnical and analytical test data and certifications for every 
1000 cubic yards (every 500 cubic yards for moisture density curves) of material 
imported or reused on-site or anytime consistency of material changes in the 
opinion of the Engineer. Geotechnical testing shall be completed on materials 
delivered to the site. Submit associated chemical laboratory data on the imported 
materials throughout the course of the Work, if requested by the Engineer, to 
evaluate the consistency of the source or process, at no additional cost to the Owner. 


7. Dewatering and Excavation Support Plans: Submit detailed work plans including 
engineering design calculations for excavation support and dewatering as required 
by the applicable sections. 


B. — Within one week after making field adjustments, resubmit revised working drawings as 
necessary to reflect changes required by field conditions. 


1.04 REFERENCE STANDARDS 


A. — The following standards are applicable to the work of this section to the extent 
referenced herein. 


American Society for Testing and Materials (ASTM): 


ASTM C131 Test Method for Resistance to Degradation of Small Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 
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1.05 


A. 


ASTM C136 Method for Sieve Analysis of Fine and Coarse Aggregates. 

ASTM C330 Specification for Lightweight Aggregate for Structural Concrete. 

ASTM D1557 — Test Methods for Moisture-density Relations of Soils and Soil 
Aggregate Mixtures Using Ten-pound (10 Lb.) Hammer and 
Eighteen-inch (18") Drop. 


ASTM D2922 — Test Methods for Density of Soil and Soil-aggregate in Place by 
Nuclear Methods (Shallow Depth). 


Commonwealth of Massachusetts Department of Transportation (MassDOT) Standard 
Specification for Highways and Bridges 


Code of Massachusetts Regulations (CMR) 310 CMR 40.0000 Massachusetts 
Contingency Plan 


Code of Massachusetts Regulations (CMR) 520 CMR 14.00 Excavation & Trench Safety 
Regulation 


EXAMINATION OF SITE AND DOCUMENTS 


It is hereby understood that the Contractor has carefully examined the site and all 
conditions affecting work under this Section. No claim for additional costs will be 
allowed because of a lack of knowledge of existing conditions as indicated in the Contract 
Documents, or obvious from observation of the site. 


Plans, surveys, measurements and dimensions under which the work is to be performed 
are believed to be correct, but the Contractor shall have examined them for their self 
during the bidding period and formed his own conclusions as to the full requirements of 
the work involved. 


1.06 DEFINITIONS 


A. 


Backfill and Fill Materials: Soil and rock material used in construction as specified 
herein. 


Structures: Manholes and below grade vaults. 


Unsuitable Material: Include topsoil, existing material containing organic silt, organic 
clay, peat, vegetation, wood or roots, porous biodegradable matter, disturbed soils, 
concentrated debris, snow, ice or refuse. Unsuitable material also includes any materials 
not suitable for reuse as backfill as defined by the requirements of this Specification. 


Subgrade: the bottom surface of a trench or excavation extending to the underside of site 
improvements, including bedding materials for utility pipes, manhole structures, 
pavement subbase, or other surfacing material. 


Pass: a single complete coverage with compaction equipment over the entire surface of 
an exposed lift or subgrade being compacted. 
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Zone-of-Influence: Defined by a horizontal plane extending away from the outside 
bottom edge of the structures and utility pipes a distance of two feet, then by a plane that 
slopes down and away from the structures and utilities ata maximum 1H:1V slope to the 
suitable inorganic soil subgrade. 


EXISTING SITE AND SUBSURFACE CONDITIONS 


Refer to Section 00320, Subsurface Data for information on site and subsurface 
conditions. 


1.08 EXCAVATION CLASSIFICATIONS 


A. 


Earth Excavation or "Excavation" consists of removing materials encountered to the 
subgrade elevations indicated and subsequent reuse or disposal of the materials removed. 
All excavation is classified as earth excavation unless it otherwise meets the 
classifications provided below for unauthorized excavation, additional excavation, or 
rock excavation. 


Unauthorized Excavation consists of removal of materials beyond indicated subgrade 
elevations or dimensions that is not specifically required by the Engineer. Unauthorized 
excavation, as well as remedial work required by the Engineer, shall be at the Contractor's 
expense. 


1. Under utility pipes, manhole structures, or other features, fill unauthorized 
excavations to the proper elevations with Structural Fill as defined herein. 
Elsewhere, backfill and compact unauthorized excavations as specified for 
excavations of the same class, unless otherwise required. 


Additional Excavation: 


1. | When excavation has reached required subgrade elevations, notify the Engineer, 
who will observe subgrade conditions. 


2. If unsuitable bearing materials are encountered at the required subgrade elevations, 
carry excavations deeper and to the lateral extent as required by the Engineer. 
Replace excavated material with suitable backfill as specified in this section. 


3. Removal of unsuitable material and its replacement as required will be paid on the 
basis of contract conditions relative to changes in work or as provided for under the 
unit rates for this classification. 


Rock Excavation: 


1. Rock excavation in trenches and manhole excavations includes removal and 
disposal of materials and obstructions encountered which cannot be excavated with 
a 1.0 cubic yard (heaped) capacity, 42-inch wide bucket on medium-size track- 
mounted hydraulic excavator equivalent to Caterpillar Model 215, rated at not less 
than 90HP flywheel power and 30,000 lb. drawbar pull. Trenches and footing 
excavations in excess of 10-feet in width are classified as open excavation. 


2. Rock excavation in open excavations includes removal and disposal of materials 
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and obstructions encountered which cannot be dislodged and excavated with 
modern track-mounted heavy-duty hydraulic excavating equipment without 
drilling or ripping. Rock excavation equipment is defined as Caterpillar Model No. 
973 or No. 977K, or equivalent track-mounted loader, rated at not less than 170 HP 
flywheel power and developing 40,000-lb. breakout force (measured in accordance 
with SAE J732C). 


Determination of rock excavation classification will be made by the Engineer. 
Typical of materials classified as rock are boulders 3.0 cubic yards or more in 
volume, solid rock, rock in ledges, and rock-hard cementitious aggregate deposits. 
Intermittent drilling or ripping performed to increase production and not necessary 
to permit excavation of material encountered will be classified as earth excavation. 
Do not perform rock excavation work until material to be excavated has been cross- 
sectioned and classified by the Engineer. Visual observation of the completed 
excavation may be made by the Engineer to modify the excavation classifications. 
Removal of rock excavation prior to classification by the Engineer shall be 
considered as earth excavation unless accepted by the Engineer in writing. Such 
excavation will be paid on the basis of contract unit rates for this classification. 


Rock payment lines (if applicable) are limited to the following: 


a. Two feet outside of concrete work for which forms are required. 
b. One foot outside of the vertical walls and bases of utility structures. 
d. In pipe trenches, depth limits shall be 6 inches below the bottom of the 
pipe: 
Depth from Ground Pay Width 
Surface to Invert of Pipe (Pipe ID) 
Q - 24” Over 24” 
0 to 12’ 5’-0” Pipe I.D. +3’-0” 
12’ to 20’ 7-0” Pipe I.D. +7’-0” 
Over 20” 9’-0” Pipe I.D. +7’-0” 
é. Rock sloping across the width of trench shall have the top of rock 


established at the rock elevation over the centerline of the pipe. 


£ For all other site improvements not listed above, including but not limited 
to landscape plantings, and roadways, the payment line for rock removal 
shall be the subgrade for installation of the earthen components of the 
particular site improvement. 


PERMITS, CODES, AND SAFETY REQUIREMENTS 


Comply with all rules, regulations, laws and ordinances of the municipality, the 
Commonwealth of Massachusetts, and other authorities having jurisdiction over the 
project site or work. All labor, materials, equipment and services necessary to make the 
work comply with these requirements shall be provided by the Contractor without 
additional cost to the Owner. 


Comply with the provisions of the Manual for Accident Prevention in Construction of the 
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Associated General Contractors of America, Inc., and the requirements of the 
Occupational Safety and Health Administration, United States Department of Labor. 


The Contractor shall obtain and pay for all permits and licenses required to the complete 
work specified herein and shown on the Contract Drawings. 


The Contractor shall not close or obstruct any street, sidewalk, or passageway without 
written permission from authorities having jurisdiction unless otherwise indicated on the 
Contract Drawings. The Contractor shall conduct their operations as to minimize 
interference with the use of roads, driveways, or other facilities near enough to the work 
to be affected by the work. 


The Contractor shall notify “Dig Safe” at 1-888-DIG-SAFE prior to commencing any 
excavation work. 


The Contractor shall provide police details when working in roadways as required by 
local jurisdictional authorities. The police details shall be paid in accordance with 
contract requirements. 


PROTECTION OF EXISTING CONDITIONS 


All work shall be executed in such a manner as to prevent any damage to existing 
buildings, streets, curbs, paving, service utility lines, structures and adjoining property. 


Locate and mark underground utilities to remain in service before beginning the work. 
Protect all existing utilities to remain in service during operations. Do not interrupt 
existing utilities except when authorized in writing by authorities have jurisdiction 
unless otherwise indicated on the Contract Drawings. 


When an active utility line is exposed during construction its location and elevation shall 
be recorded on the Record Drawings by the Contractor and both the Engineer and the 
Utility Owner shall be notified in writing. Active utilities existing on the site shall be 
carefully protected from damage or relocated as required by the work. 


Inactive or abandoned utilities encountered during construction operations shall be 
removed or abandoned in place by completely filling with grout or Controlled Density 
Fill in a manner to prevent voids. The location of such utilities shall be recorded on the 
Record Drawings. 


Provide barricades, fences, lights, signs, and all other safety devices required to protect 
the public from injury. 


In case of any damage or injury caused in the performance of the work the Contractor 
shall, at his own expense make good such damage or injury to the satisfaction of, and 
without cost to, the Owner. Existing streets, sidewalks and curbs damaged during the 
project work shall be repaired or replaced to their condition prior to commencement of 
earthwork operations. 


Acceptance of any of the Contractor’s plans, design calculations and methods of 
construction by the Designer shall not relieve the Contractor of the responsibility for the 
adequacy of the excavation lateral support system; preventing damage to existing or new 
structures, utilities and streets adjacent to excavations; the safety of persons working 
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within excavated areas and the public at large; and excavation dewatering. 
FROST PROTECTION AND SNOW REMOVAL: 


The Contractor shall, at its own expense, keep earthwork operations clear and free of 
accumulations of snow as required to carry out the work. 


The Contractor shall protect the subgrade beneath new structures and pipes from frost 
penetration when freezing temperatures are expected. 


DISPOSAL 
All excess and unsuitable excavated soil shall be removed from the site and legally 
disposed off-site by the Contractor at no additional cost to the Owner. 


PART 2— PRODUCTS 


2.01 BACKFILL MATERIALS 


A. 


Ordinary Borrow (aka Compacted Backfill): Ordinary Borrow shall be well-graded, 
natural inorganic soil containing no stone greater than 6 inches maximum dimension. 
The materials shall be free of trash, ice, snow, tree stumps, roots and other organic and 
deleterious materials. It shall be free of plastic clays, of all materials subject to decay or 
other materials that will corrode piping or metals. Ordinary Borrow shall have a 
maximum dry density of not less than 110 pounds per cubic foot. It shall be of such a 
nature and character that it can be compacted to the specified densities. Topsoil shall not 
be considered Ordinary Borrow. 


Gravel Borrow: Gravel Borrow shall satisfy the requirements of MassDOT 
Specification Section M1.03.0, Type b. 


Dense Graded Crushed Stone (aka Gravel Subbase): Dense Graded Crushed Stone 
shall satisfy the requirements listed in MassDOT Specification Section M2.01.7. 


Structural Fill (aka Select Backfill): Structural Fill shall satisfy the requirements of 
Gravel Borrow or Dense Graded Crushed Stone, above. 


Crushed Stone (aka Pipe Bedding and Compacted Gravel): Crushed Stone shall 
satisfy the requirements listed in MassDOT Specification Section M2.01.4 (3/4-inch 
crushed stone). Crushed Stone separated from the surrounding soil with Geotextile Fabric 
as specified herein may be used as Structural Fill where approved by the Engineer. 


Sand: Sand shall satisfy the requirements listed in MassDOT Specification Section 
M1.04. 


Existing available soil materials from on-site excavations may be reused as Ordinary 
Borrow, Structural Fill, or Sand provided the on-site materials meet the material 
requirements as described above or are otherwise approved for reuse by the Engineer. 


Geotextile Fabric: Geotextile fabric used for separation shall consist of a non-woven 
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fabric made from monofilament polyethylene yarns such as Mirafi 180N or approved 
equivalent. The fabric shall be inert to organic chemicals commonly encountered in the 
soil. The fabric shall conform to the following recommended property tests: 


wei Peasy [asta | 80 
Grab Strength Ibs 205 


Trapezoid Tear Strength Ibs ASTM D-4533 F800 
Mullen Burst Strength psi ASTM D-3786 350 
CBR Puncture Strength Ibs ASTM D-6241 500 


Apparent Opening USS. std. Size 
Size (AOS) Sieve nei De 


Edges of filter fabric shall overlap a minimum of one foot. 


PART 3 — EXECUTION 


3.01 


A. 


GENERAL REQUIREMENTS 


The Contract Drawings indicate the proposed finish alignments, elevations, and grades 
of the work. Establish the line and grade in close conformity with the Contract Drawings. 
The Engineer, however, may make minor adjustments in the field as necessary due to 
conditions encountered. 


The Contractor is responsible for establishing construction phasing, means, and methods 
and interim grading and temporary conditions required to attain the finish product 
required by the Contract Documents. The Contractor is responsible for all construction, 
protection, movement, and maintenance of stockpiles. Establish and maintain suitable 
benchmarks and grade control to accurately perform the work. 


Perform all excavations and of whatever materials encountered, in a manner as required 
to allow for placing of temporary earth support, forms, installation of pipe and other 
work, and to permit access for the purpose of observing the work. Excavations shall be 
to such widths as will give suitable space for the required work. 


No excavation will be permitted below a line drawn downwards at 2 horizontal to 1 
vertical from the underside of the closest edge of any structure or utility at a higher 
elevation without providing adequate sheeting and bracing (designed by a Professional 
Engineer in Massachusetts and retained by the Contractor) to prevent movement of the 
in-place footing or utility. 


In no case shall earth be excavated or disturbed by machinery so near to the finished 
subgrade for structures and pipelines as to result in the disturbance of the earth below the 
subgrade. The final excavation to subgrade should be accomplished with a smooth bladed 
bucket or by hand. 
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When excavations have reached the prescribed depths, the condition of the bottom of the 
trench or manhole subgrade bearing surface shall be observed by the Engineer prior to 
placement of overlying materials. After observation, the Contractor will receive approval 
to proceed if conditions meet project requirements. Contractor to provide Engineer a 
minimum of 48-hour notice prior to reaching the prescribed depths, so they may schedule 
observations accordingly. 


Subgrades and bottoms of trenches and excavations shall be protected from frost and 
shall be firm, dry and in an acceptable condition to receive the work. Work shall not be 
placed on frozen surfaces nor shall work be placed on wet or unstable surfaces. 


Prepared and approved subgrades that subsequently become saturated, unstable, frozen, 
or otherwise unsuitable due to exposure to weather conditions or from construction 
activity shall be repaired as required by the Engineer at no cost to the Owner. 


Organic, concentrated debris, and other deleterious materials exposed at proposed 
subgrades shall be removed from the zone-of-influence of the utility pipes and manhole 
structures to expose inorganic granular fill or inorganic native soil deposits. 


No excavated material shall be deposited or stockpiled at any time to endanger portions 
of new or existing structures, either by direct pressure or indirectly by overloading areas 
contiguous to the operation. Material, if stockpiled, shall be stored so as not to interfere 
with the established sequence of the construction. If there is not sufficient area available 
for stockpiling within the limits of the project, the Contractor will be required to furnish 
his own area for stockpiling. 


When the plans require excavation in areas in close proximity to existing buildings, 
roads, structures and utilities it shall be the responsibility of the Contractor at their 
expense to use satisfactory means and methods to protect and maintain the stability of 
such roads, structures, and other features. 


Temporary ditches shall be made as needed to drain off surface water to avoid damaged 
to areas of cut or fill. Such ditches shall be maintained as required for efficient operations, 
at no additional cost to the Owner. 


The Contractor shall segregate and stockpile separately materials that are considered 
suitable for on-site re-use by the Engineer from unsuitable materials and materials 
requiring off-site disposal. Costs associated with off-site disposal of materials that are 
considered suitable for re-use by the Engineer, whether mixed with unsuitable materials 
or not, shall be borne by the Contractor. 


The Contractor shall protect all stockpiled material intended for use on-site, imported or 
suitable excavated, from precipitation. Stockpiled materials that become too saturated to 
be placed and compacted as required in this Section shall be disposed off-site and 
replaced with suitable material at no expense to the Owner. 


Provide shoring, sheeting, and/or bracing at excavations, as required, by Section 02252, 
EXCAVATION SUPPORT to prevent collapse of earth at the side of excavations. 
Provide shoring of public utility lines where exposed in the excavations in accordance 
with rules and regulations of the local authorities, at no additional cost to the Owner. 
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The Contractor shall satisfy all dewatering requirements specified in Section 02240, 
DEWATERING, before performing any excavations. All excavations shall be performed 
in the dry. Excavation and dewatering shall be accomplished by methods which preserve 
the undisturbed state of the subgrade soils. 


All excavated or filled areas disturbed during construction, all loose or saturated soil, and 
other areas that will not meet compaction requirements as specified herein shall be 
removed and replaced with a minimum 12-inch layer of compacted crushed stone 
wrapped all around in non-woven filter fabric. Costs of removal and replacement shall 
be borne by the Contractor. 


The Contractor shall place a minimum of 12-inch layer of crushed stone wrapped in 
Geotextile Fabric over the suitable underlying soil to stabilize areas which may become 
disturbed as a result of rain, surface water runoff or groundwater seepage pressures, all 
at no additional cost to the Owner. The Contractor also has the option of drying materials 
in-place and compacting to specified densities. 


Crushed stone for pipe and structure bedding shall be wrapped in Geotextile Fabric where 
placed below the groundwater table or as otherwise required by the Engineer. 


FILLING AND BACKFILLING 


Subgrade Preparation: The subgrades for utility pipes and manhole structures and other 
site improvements shall be shaped to lines, grades, and cross-sections shown on the 
Contract Drawings and observed by the Engineer as described in Paragraph 3.01 F. These 
operations shall include any required reshaping and moisture conditioning to obtain 
proper re-compaction of loose granular materials. All soft or otherwise unsuitable 
material shall be removed and replaced with suitable material from excavation or borrow. 
The resulting area, and all other low sections, holes, or depressions shall be brought to 
the required grade with accepted material and the entire subgrade shaped to line, grade 
and cross-section and thoroughly compacted. 


1. Before surface or base materials are spread, the subgrade shall be shaped to an 
accurate and true surface conforming to the line and grades indicated on the 
Contract Drawings and described above. All surface irregularities shall be filled 
with suitable material or removed and such areas recompacted until the surface is 
properly shaped and properly compacted. A tolerance of 3/8- inch in paved areas 
and 1/2-inch in non-paved areas above or below the finished subgrade elevation 
will be allowed provided that this dimension above or below grade is not 
maintained for a distance longer than 50-feet and that the required crown is 
maintained in the subgrade. Any portion, which is not accessible to a roller, shall 
be thoroughly compacted by other mechanical or manual methods. 


Backfill Material: Unless otherwise specified or required, material used for filling and 
backfilling shall meet the material requirements specified herein. In general, the material 
used for backfilling utility trench excavations shall be granular, inorganic material 
removed from the excavations. Organic, debris, and fine-grained materials removed from 
excavations shall not be re-used for backfilling. Reuse of excavated materials is suitable 
provided these materials meet trench compaction requirements and the following 
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material requirements: 


1. 
2. 


Pipe Bedding around utility pipes as indicated in the Contract Drawings. 


Ordinary Borrow above utility pipe bedding up to the bottom of pavement base 
course elevations as indicated in the Contract Drawings. 


Structural Fill to replace unsuitable materials below pipes and manhole structures 
and as otherwise indicated in the Contract Drawings. 


Crushed Stone below manhole structures and as otherwise indicated in the Contract 
Drawings. 


In areas where the bottom of the excavation is in fine sand and silt, and is below 
the groundwater table, crushed stone may be placed and compacted in maximum 
12-inch layers to provide a working mat and drainage layer. The crushed stone shall 
be separated on the top and all sides from adjacent material by Geotextile Fabric as 
specified herein. 


Fill Placement: 


1. 


All fill shall be placed in horizontal layers. Fill shall not be placed following the 
natural contours of the ground. Fill shall be placed starting in the lowest areas 
working up to finish grades in horizontal layers in the manner specified herein. 
Each layer of fill shall be benched into the existing slope in order to avoid the 
formation of a shear plane. 


Unless otherwise specified, place backfill materials in a maximum loose lift 
thickness of 10-inches. Maintain backfill material with uniform moisture content, 
with no visible wet or dry streaking, and at a moisture content that allows 
compaction to the degree specified herein. Maximum lift thickness shall be 6- 
inches (loose thickness) where hand operated compaction equipment is used. 


Unfavorable Conditions 


1. 


In no case shall fill be placed over material that is frozen. In no case shall frozen 
soil or soil material containing frost, snow or ice be placed as backfill. No fill 
material shall be placed, spread or rolled during unfavorable weather conditions. 
When work is interrupted by heavy rains, fill operations shall not be resumed until 
the moisture content and the density of the previously placed fill are as specified. 


In freezing weather, a layer of fill shall not be left in an uncompacted state at the 
close of the day's operations. Prior to terminating work for the day, the final layer 
of compacted fill shall be rolled with a smooth wheeled roller to eliminate ridges 
of soil left by compaction equipment. 


Trench Backfill: 


1. 


After the utility pipe installation has been observed and approved, trenches shall be 
backfilled as soon as practicable with specified material. All trench backfilling shall 
be done with care. 


Backfill material for pipe bedding shall be deposited in the trench, uniformly on 
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both sides of the pipe, for the entire width of the trench to the springline of the pipe. 
The backfill material shall be placed by hand shovels, in layers not more than 6- 
inches thick in loose depth, and each layer shall be thoroughly and evenly 
compacted by tamping on each side of the pipe to provide uniform support around 
the pipe, free from voids. 


The balance of backfill shall be spread in layers not exceeding 10-inches in loose 
depth (6-inches when hand compaction equipment is used). Each layer shall be 
thoroughly compacted by mechanical methods and shall contain no rock, stones or 
boulders larger than 6-inches in their greatest dimension. 


All trench backfilling shall be done with special care and must be carefully placed 
so as not to disturb the work at any time; if necessary, a timber grillage or other 
suitable method shall be used to break the fall of the material. The moisture content 
of the backfill material shall be such that proper compaction will be obtained. 
Puddling of backfill with water will not be permitted. Backfill within areas to 
receive topsoil or pavement construction shall be made to grades required to 
establish the proper subgrade for the placement of topsoil or pavement base courses. 


In backfilling trenches, each layer of backfill material shall be dried or moistened 
and compacted to the densities required in this section and in such a manner as to 
permit the rolling and compaction of the filled trench or excavation with the 
adjoining earth to provide the required bearing value, so that paving of the 
excavated and disturbed areas, where required, can proceed immediately after 
backfilling is completed. 


Any trenches or excavations improperly backfilled or where settlement occurs shall 
be reopened, to the depth required for proper compaction, then refilled and 
compacted with the surface restored to the required grade and condition, at no 
additional expense to the Owner. 


During filling and backfilling operations, pipelines will be checked by the Engineer 
to determine whether any displacement of the pipe has occurred. If the observation 
of the pipelines shows poor alignment, displaced pipe or any other defects they 
shall be remedied in a manner satisfactory to the Engineer at no additional cost to 
the Owner. 


Backfilling Against Structures: 


1. 


Backfilling against masonry or concrete shall not be done until permitted by the 
Engineer. The Contractor shall not place backfill against or on structures until they 
have attained sufficient strength to support the loads (including construction loads) 
to which they will be subjected, without distortion, cracking or other damage. As 
soon as practicable after the structures are structurally adequate and other necessary 
work has been satisfactorily completed and approved, special leakage tests of the 
structures shall be made by the Contractor, as required by the Engineer. After 
satisfactory completion of leakage tests and satisfactory completion of any other 
required work in connection with the structures, backfilling around the structures 
shall commence using suitable and approved excavation material. The best of the 
backfill material shall be used for backfilling within 2-feet of the structure. Just 
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prior to placing backfill, the areas shall be cleaned of all excess construction 
material and debris and the bottom of excavations shall be in a thoroughly 
compacted condition. In general, use Structural Fill for backfilling against 
structures where the finished ground surface will be pavement or sidewalks; use 
Common Borrow where the finished ground surface will be lawn or landscaped 
areas. 


2. Symmetrical backfill loading shall be maintained. Special care shall be taken to 
prevent any wedging action or eccentric loading upon or against the structures. 
During backfilling operations, care shall be exercised that the equipment used will 
not overload the structures in passing over and compacting these fills. Except as 
otherwise specified or directed, backfill shall be placed in layers not more than 9- 
inches in loose depth and each layer of backfill shall be compacted thoroughly and 
evenly using approved types of mechanical equipment. Each pass of the equipment 
shall cover the entire area of each layer of backfill. 


3. In compacting and other operations, the Contractor shall conduct their operations 
in a manner to prevent damage to structures due to passage of heavy equipment 
over, or adjacent to, structures, and any damage thereto shall be made good by the 
Contractor at no additional expense to the Owner. 


After backfilling trenches and excavations, the Contractor shall maintain the surfaces of 
backfill areas in good condition so as to present a smooth surface at all times level with 
adjacent surfaces. Any subsequent settling over backfilled areas shall be repaired by the 
Contractor immediately, and such maintenance shall be provided by the Contractor for 
the life of this Contract, at no additional expense to the Owner. 


The completed and approved subgrades upon which topsoil is to be placed, or pavements 
are to be installed, shall not be disturbed by traffic of other operations and shall be 
maintained in a satisfactory condition until the base and finished courses are placed. The 
storage or stockpiling of materials on finished subgrade will not be permitted. 


Uniformly shape the surfaces of all areas to be graded, to the lines and grades indicated 
on the Contract Drawings, and as directed, including excavated and filled sections, 
embankments and adjacent transition areas, and all areas disturbed as a result of the 
Contractor's operations. The finished surfaces shall be reasonably smooth, compacted 
and free from surface irregularities. 


The Contractor is responsible to provide the finish grades as shown on the Contract 
Drawings. The Contractor shall provide temporary erosion control throughout the 
construction period to maintain all constructed lawns, and to protect all existing drains, 
catch basins, swales, from any debris or soil entering from excavation, backfill, or 
erosion. Contractor shall take whatever precautions are necessary to accomplish this 
temporary erosion control such as straw bales, silt fence, erosion control fabric, or 
pumping, at no additional cost to the Owner. 


COMPACTION 
Compaction Requirements: The degree of compaction is expressed as a percentage of the 


maximum dry density of the material at optimum moisture content as determined by 
ASTM Test D 1557, Method C. The compaction requirements are as follows: 


02300-14 


Area ASTM Density 
Degree of Compaction 


Trench backfill — below pavements (top 3 ft.) 
- below pavements (below top 3 ft.) 
- below landscaped areas 
- below structures 


All other areas 


Crushed stone, where used, shall be compacted by multiple passes of a vibratory plate 
compactor or drum roller to a firm and unyielding condition as satisfactory to the 
Engineer. Adequate compaction of crushed stone shall be evaluated by the Engineer by 
visual observation, probing, and or proof rolling. 


Moisture Control: 


1. Fill that is too wet for proper compaction shall be disced, harrowed, or otherwise 
mixed and dried to a proper moisture content to allow compaction to the required 
density. If fill cannot be dried within 24 hours of placement, it shall be removed 
and replaced with drier fill. 


2. Fill that is too dry for proper compaction shall receive water uniformly applied over 
the surface of the loose layer. Sufficient water shall be added to allow compaction 
to the required density. 


Compaction Control: 


1. In-place density tests shall be made in accordance with ASTM D2922 as the work 
progresses, to determine the degree of compaction being attained by the Contractor. 
Any corrective work required as a result of such tests, such as additional 
compaction, or a decrease in the thickness of layers, shall be performed by the 
Contractor at no additional expense to the Owner. Additional in-place density 
testing shall be made at the Contractor's expense by the geotechnical testing 
laboratory. Testing locations shall be selected by the Engineer unless otherwise 
noted. 


2.  In-place density tests shall be performed at a minimum according to the 
following: 
a. One test per each lift and then at a frequency of each 5,000 square feet of 
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structure area fill. 
. Aminimum of one test per each lift for each 100 linear feet of trench. 
c. One test per each lift and then at a frequency of each 10,000 square feet of 
parking lot and sidewalk subgrade fill area. 
d. One test per each lift for each 100 linear feet of roadway fills. 


DISPOSAL OF SURPLUS MATERIALS: 


Surplus excavated materials, which are acceptable to the Engineer, shall be used to 
backfill normal excavations in rock or to replace other materials unacceptable for use as 
backfill. Upon written approval of the Engineer, surplus excavated materials shall be 
neatly deposited and graded so as to make or widen fills, flatten side slopes, or fill 
depressions; or shall be neatly deposited for other purposes as indicated by the Owner, 
within its jurisdictional limits; all at no additional cost to the Owner. 


Surplus excavated material not needed as specified above shall be hauled away and 
disposed of by the Contractor at no additional cost to the Owner, at appropriate locations, 
and in accordance with arrangements made by him. Disposal of all rubble shall be in 
accordance with all applicable local, state and federal regulations. 


No excavated material shall be removed from the site of the work or disposed of by the 
Contractor unless approved by the Engineer. 


The Contractor shall comply with Massachusetts regulations (310 CMR 40.0032) that 
govern the removal and disposal of surplus excavated materials. Materials, including 
contaminated soils, having concentrations of oil or hazardous materials less than an 
otherwise Reportable Concentration and that are not a hazardous waste, may not be 
disposed of at locations where concentrations of oil and/or hazardous material at the 
receiving site are significantly lower than the levels of those oil and /or hazardous 
materials present in the soil being disposed or reused. 


END OF SECTION 
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SECTION 02324 


ROCK EXCAVATION AND DISPOSAL 


PART 1 - GENERAL 


1.01 


A. 


1.02 


WORK INCLUDED: 

The Contractor shall excavate rock, if encountered, to the lines and grades indicated on the 
drawings or as required and shall dispose of the excavated material where required. The 
Contractor shall use bedrock removal methods that will not cause damage to utilities or 
structures. 

RELATED WORK: 

Section, 00320, SUBSURFACE DATA 

Section 02300, EARTHWORK 

Section 02252, SUPPORT OF EXCAVATION 

DEFINITIONS: 


Refer to Section 02300, EARTHWORK for rock excavation classification and payment 
lines. 


SUBMITTALS: 


At least two weeks before beginning blasting operations, the Contractor shall submit to the 
Engineer for record the following data: 


1. Sequence and schedule of blasting rounds, including the general method of 
developing the excavation, lift heights, etc. 


2. Methods of matting or covering of the blast area to prevent flyrock and excessive 
airblast overpressure. 


3. Written evidence of the licensing, experience and qualifications of the blasters 
who will be directly responsible for the blasting operations. 


4. Name and qualifications of the person(s) responsible for design and directing the 
blasting. The person(s) responsible shall have a minimum of 5 years of 
professional experience in controlled blasting operations. 


5. Name and qualifications of the person(s) responsible for monitoring and reporting 
blast vibrations and overpressures. 
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6. Details of the audible advance signal system to be employed at the job site as a 
means of informing workers, Engineer, Owner, all abutters and the general public 
that a blast is about to occur. 


7. Listing of instrumentation proposed to monitor vibrations complete with 
performance specifications and user's manuals supplied by the manufacturer. 


8. Recent calibration certificate(s) (within previous six months) for the proposed 
blast monitoring instrumentation. Calibration shall be over the required frequency 
response ranges specified for blast monitoring instrumentation and to a standard 
traceable to the National Bureau of Standards. 


9. Submit three copies of the blasting permit(s) obtained to conduct blasting on the 
site. Obtain and pay for all permits and licenses required to complete the work of 
this Section. Original permits shall be prominently displayed on the work site 
prior to initiating blasting operations. 


10. Pre-blast condition survey as described below. 


B. Within 24 hours following each blast, the Contractor shall submit to the Engineer, a 
Blast Monitoring Report. Each Blast Monitoring Report shall include the following: 


1. Report of Blast Monitoring. 


2. Copy of strip chart (or other permanent record of velocity/time waveform) with 
calibration and monitoring record marked with the date, time and location of the 
blast as well as the monitoring location. 


C. In the event that the design round results in ground vibrations which exceed the 
blasting limit criteria specified, the Contractor shall immediately submit a revised 
blast design. 


D. The Contractor shall submit to the Engineer in writing all blasting complaints 
received by the Contractor within 24 hours of receipt. Each blast complaint report 
shall include the name and address of the complainant, time received, date and time 
of blast complained about and a description of the circumstances which led to the 
complaint. 


E. Review by the Engineer of material submitted by the Contractor shall not relieve the 
Contractor of responsibility for the accuracy, adequacy and safety of the blasting, 
exercising proper supervision and field judgment and producing the results within the 
blasting limits required by this Specification. 
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1.05 QUALIFICATIONS 


A. Persons responsible for blasting shall be licensed blasters in the Commonwealth of 
Massachusetts and shall have had acceptable experience in similar excavations in 
rock and controlled blasting techniques. 


B. Blast monitoring shall be conducted by persons trained in the use of a seismograph 
and records shall be analyzed and results reported by persons familiar with analyzing 
and reporting the frequency content of a seismograph record. 


1.06 ©PREBLAST CONDITIONS SURVEY 


A. Prior to start of rock excavation or blasting work, engage the services of an 
independent professional engineer to conduct a pre-blast condition survey of existing 
structures and conditions within 250 feet of anticipated bedrock blasting. 


1. Coordinate activities, issue notices, obtain clearances and provide photographic 
and secretarial assistance necessary to accomplish the survey. 


2. Give notice in writing, to the property owner and any representative of local 
authorities required to be present at such survey. Notify in writing the dates on 
which surveys are planned so that representatives are present during the 
examination. Provide copies of notices to the Owner and Engineer. 


B. Observations shall be recorded of the existing conditions for buildings and other 
structures which might be affected. 


1. The survey shall consist of a description of interior and exterior conditions. 
Descriptions shall locate cracks, damage or other defects existing and shall 
include information to make it possible to evaluate the effect, if any, of the 
construction operations on the defect. Photographs shall be taken and 
accompany each condition and shall be part of the record. 


2. The records of each property examined shall be signed by the representatives 
present and, if practicable, by the property owner, whether or not they are 
present at the examinations. 


C. Contractor’s record of the pre-blast condition survey shall consist of written 
documentation and photographs of the conditions identified. 


D. Upon completion of all earth/rock excavation and blasting work, the Contractor shall 
make a similar examination of properties and structures where complaints of damage 
have been received or damage claims have been filed. Give notice to interested 
parties so that they may be present during the final examinations. Records of the 
final examination shall be signed and distributed as the original pre-construction 
survey. 
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1.07 CODES, PERMITS, AND REGULATIONS 


A. The Contractor shall comply with applicable laws, rules, ordinances, and the 
Federal, State and local regulations governing the transportation, storage, handling, 
and use of explosives. All labor, materials, equipment and services necessary to 
make the blasting operations comply with such requirements shall be provided at no 
additional cost to the Owner. 


B. The Contractor shall obtain and pay for permits and licenses required to complete 
the work of this Section. 


C. In case of conflict between regulations or between regulations and Specifications, 
the Contractor shall comply with the strictest applicable codes, regulations or 
Specifications. 


D. Blasting Limit Criteria - The Contractor shall limit blasting to prevent damage to 
any building, structure, utility or other feature near the site. The Contractor is solely 
responsible to determine the maximum vibration and air blast tolerable at each 
facility. However, in no case shall the following be exceeded. 


1. Peak Particle Velocity (PPV) limits at ground surface at existing adjacent 
residential or other structures: 


Maximum 
Peak Particle Velocity 
Frequency (Hz (in. per. sec.) 
Over 40 2.0 
30 to 40 i es) 
20 to 30 1.0 
Less than 20 0.5 


2. Peak Particle Velocity (PPV) limits at ground surface adjacent to new concrete: 


Age of Concrete (from Batch Time) 


1-3 days Over 7 days 
Distance from Max Charge Max Charge 
Blast to Concrete Max. PPV Weight/Delay Max.PPV Weight/Delay 
(ft.) (in./sec.) (Ib.) (in./sec.) (Ib.) 
40 to 60 2.0 4.0 3.0 7.0 
80 to 100 2.0 16 3.0 25 
Over 150 1.25 32 2.0 50 
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3. Airblast Overpressure Limit: 


a. The Contractor shall conduct all blasting activity in such a manner that the 


peak airblast overpressure measured at the location of the nearest above 
ground, occupied structure to airblast does not exceed 0.014 psi. 


Blasting shall not be permitted within 500 feet of locations where concrete has 
been placed in the preceding 24 hours. Blasting shall not be permitted within 
25 feet of concrete structures until the concrete has attained the specified design 
strength. 


Blast Monitoring 


1. 


The Contractor shall monitor peak particle velocities and airblast overpressures 
using a minimum of two seismographs operated by personnel trained in their 
use. Locations shall be mutually agreed upon by the Engineer and Contractor. 


. The Engineer may require additional blast monitoring be performed. 


. Blast monitoring requires that time of firing be precisely known so that the 


seismographs can be started before firing. The Contractor shall establish a 
signal system which will allow records of blast vibrations to be made. 


Blast Monitoring Instrumentation 


1. 


Provide two (minimum) seismographs for full time use on the project during 
blasting which have been calibrated within the previous six months to a 
standard which is traceable to the National Bureau of Standards. Required 
characteristics of seismographs are listed below: 


Measure the three mutually perpendicular components of particle velocity 
in directions vertical, radial and perpendicular to the vibration source. 


Measure and display the maximum peak particle velocity component and 
air blast overpressure immediately after each blast. 


Furnish a permanent record of a velocity/time waveform, on a strip chart 
or from magnetic tape. 


Have a flat velocity frequency response with a minimum broad band of 6 
Hz to 150 Hz with a tolerance equal to or better than plus or minus 10 
percent. 


Have a low frequency omnidirectional transducer for measuring airblast 


overpressure with a flat frequency response within the limits of 2 Hz to 
250 Hz with a tolerance equal to or better than plus or minus 10 percent. 
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H. — The Contractor shall cooperate with the Engineer in permitting observation of the 


drilling and loading procedures, as well as in providing detailed information on 
blasting operations. 


I. The Contractor shall be completely responsible for all damages resulting from the 


blasting operations and shall, as a minimum, take whatever measures are 
necessary to maintain peak particle velocities within the specified limits. 
Modifications to blasting and excavation methods required to meet these 
requirements shall be undertaken at no additional cost to the Owner. 


PART 2 - PRODUCTS - NOT APPLICABLE 


PART 3 - EXECUTION 


3.01 


3.02 


PREPARATION/PRE-BLAST SURVEY 


The pre-blast survey shall be conducted as described above and in accordance with state 
regulations and/or local permit requirements. 


EXCAVATION: 


The Contractor shall excavate rock to the lines and grades indicated on the drawings or as 
required by the Engineer. The excavated rock shall be removed and disposed of by the 
Contractor as specified for surplus excavated materials under Section 02300, 
EARTHWORK. 


Work damaged by blasting shall be repaired or replaced at the Contractor's expense. 


If rock is excavated beyond the limits of payment indicated in the Contract Documents, 
specified, or authorized in writing by the Engineer, the excess excavation, whether 
resulting from over breakage or other causes, shall be backfilled, by and at the expense of 
the Contractor, as specified below: 


1. In pipe trenches, excess excavation shall be filled with the required material and 
compacted in the same manner as specified for the material in the zone around the 
pipe under Section 02300, EARTHWORK. 


2. In excavations for structures, excess excavation in the rock beneath foundations shall 
be filled with concrete or Structural Fill as required by the Engineer. Concrete shall 
have a minimum 28-day compressive strength of 3000 psi. Structural Fill shall be 
placed and compacted as specified under Section 02300, EARTHWORK. 


3. If the rock below normal depth is disturbed due to drilling or blasting operations of 
the Contractor, and the Engineer considers such disturbed rock to be unsuitable for 
foundation support, the disturbed rock shall be removed and the excavation shall be 
backfilled in the same manner as specified under Section 02300, EARTHWORK. 
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All such removal and backfilling shall be done by and at the expense of the 
Contractor. 


If rock below grade is disturbed by blasting caused by holes drilled too deep, or too 
heavy charges of explosives, or any other circumstance due to blasting, and if, in the 
opinion of the Engineer, the disturbed rock is unsuitable for subgrade, the rock shall be 
removed and the excavation backfilled in the same manner as specified under Section 
02300, EARTHWORK. 


The Contractor shall perform all blasting required to break or fracture large boulders 
and bedrock to facilitate excavation to the grades required as shown on the Drawings. 
Should insufficiently fractured rock be encountered during excavation, the Contractor 
shall remove the rock using non-explosive techniques at no additional cost to the 
Owner. 


When required by the Engineer, the Contractor shall remove all soil and loose rock from 
designated areas and shall clean the surface of the rock thoroughly to determine whether 
seams or other defects exist. 


When concrete or fill is to be placed on rock, the rock shall be free of all vegetation, soil, 
boulders, scale, excessively cracked rock, loose fragments, water, ice, snow, and other 
objectionable substances. 


MINIMUM SAFETY PRECAUTIONS DURING BLASTING 
Clearing the Danger Area Before Blasting 


1. No blasting shall be permitted until all personnel and vehicles in the danger area 
have been removed to a place of safety. A loud, audible, warning system, devised 
and put in operation shall be sounded before each blast. The Contractor shall 
familiarize all personnel on the project, Engineer, Owner, abutters and the general 
public with the system. The danger area shall be patrolled before each blast to make 
certain that it has been completely cleared and guards shall be stationed to prevent 
entry until the area has been cleared by the blaster following the blast. 


Notify authorized representatives of all utilities which may be affected by blasting 
operations at least 72 hours before blasting is performed. 


Explosives shall be stored, handled and employed in accordance with Federal, State and 
local regulations. 


No explosives, caps, detonators or fuses shall be stored on the site during non-working 
hours. 


Blasting mats shall be used to cover all blasts in order to minimize the possibility of 
flyrock where sufficient soil overburden to prevent flyrock does not exist. 
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3.04 


3.05 


The Contractor shall be responsible for determining any other safety requirements 
unique to blasting operations on this particular site so as not to endanger life, property, 
utility services, any existing or new construction, or any property adjacent to the site. 


No requirement of, or omission to require, any precautions under this Contract shall be 
deemed to limit or impair any responsibility or obligations assumed by the Contractor 
under or in connection with this Contract; and the Contractor shall at all times maintain 
adequate protection to safeguard the public and all persons engaged in the work and 
shall take such precautions as will accomplish such end, without undue interference to 
the public. The Contractor shall be responsible for and pay for any damage to adjacent 
structures, buildings, utilities and other features resulting from work executed under this 
Section. 


GENERAL BLASTING PROCEDURES 


Blasting shall be limited to hours and days determined by the Town of Norton unless 
prior written permission is received from the Engineer to blast at other times. All 
blasting shall be done by a Commonwealth of Massachusetts licensed blaster and in 
coordination with the Town of Norton Fire Department Permit. 


The Contractor shall notify the Engineer at least 72 hours before blasting operations are 
to commence. 


The Contractor shall conduct blasting operations such that damage is prevented to 
adjacent structures, property and work and such that peak particle velocity and 
overpressure levels do not exceed the maximum specified limits. 


SPECIAL PERIMETER CONTROL BLASTING PROCEDURES 


When blasting in areas where rock cuts will be exposed at ground surface, or where rock 
cuts are required adjacent to and below existing and/or proposed earth support systems 
or other structures, care shall be taken at the excavation limits to minimize overbreak 
and fracturing of remaining rock. Line drilling shall be used at the above locations as 
described below. 


The presence of perimeter drill hole casts will be used to judge the Contractor’s 
perimeter control blasting procedures. 


If, in the judgment of the Engineer, the Contractor’s perimeter control blasting 
procedures are causing or resulting in the absence of drill hole casts, the geometry 
(diameter, spacing), stemming and loading of perimeter holes and adjacent production 
holes shall be adjusted until results acceptable to the Engineer are obtained or the 
perimeter control blasting technique shall be changed. 


D. Line Drilling 
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1. Line drilling shall consist of a minimum of 3-in diameter holes evenly spaced at 
two per linear foot. Drill holes shall not deviate more than 3-in from their required 
plane over the entire length of the hole. The line drilled holes are to be left 
unloaded. As the perimeter is approached with the primary blasting, the distance 
between the line drilled holes and the adjacent row should be about 50 percent of 
the normal hole spacing. The spacing of holes in the row adjacent to the perimeter 
holes should also be about 50 to 75 percent of the normal hole spacing. The loading 
of the holes in the adjacent row should be about 50 percent of the loading used in 
the primary holes. 


3.06 POST BLASTING INSPECTIONS: 


The Contractor shall examine any properties, structures, and conditions where 
complaints of damage have been received or damage claims have been filed. Advance 
notice shall be given to all interested parties so that the parties may be present during 
the final examination. Records of the final examination shall be signed and distributed 
to the owner of the property, the head of the local fire department, and the Engineer. 


END OF SECTION 
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SECTION 02329 


LOAM BORROW 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 

A. _ This Section covers all labor, materials, and equipment necessary these specifications to 
furnish and place Loam Borrow and all related work as indicated on the drawings and as 
herein specified. 

B. _ Existing on-site topsoil that has been stockpiled may be re-used provided it meets these 
specifications. The Contractor shall be solely responsible to determine if adequate 
quantities of on-site topsoil exist that may potentially be reused. 

1.02 RELATED WORK: 

A. — Section 02300, EARTHWORK 

B. — Section 02920, SEEDING 

C. Section 02930, TREES, SHRUBS, GROUNDCOVERS, AND LANDSCAPING 

1.03 QUALITY ASSURANCE: 

A. For each particular source of loam, the Contractor shall send representative samples 
totaling approximately 10 pounds of Loam Borrow to an approved State-certified testing 
laboratory. 

B. Loam shall be subject to tests for Soluble Salts (1:2 soil-water ratio), Nitrogen (including 
nitrate and ammonium Nitrogen), Phosphorous, Potassium, Sulfate, Calcium, 
Magnesium, Aluminum, and Ferric Iron concentrations. 

C. Loam shall also be tested for heavy metals concentration, which shall include Boron, 
Cadmium, Zinc, Chromium, Copper, Lead, Manganese, and Nickel. 

D. Mechanical gradation (textural analysis) as per USDA Soil Classification System and 
determine Organic matter content and the pH (1:1 soil-water ratio). 

E. All tests shall be at the Contractor's expense. Laboratory test results shall state whether 
the Loam Borrow is acceptable as a planting medium, whether it needs to be amended, 
or if it fails to meet accepted requirements. Test results shall also include soil amendment 
and fertilizing recommendations and shall be forwarded to the Engineer at least Imonth 
before any loaming is to be undertaken. 
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F. Samples and tests shall continue to be made at the Contractor’s expense until Loam 
Borrow to be provided is found to be acceptable to the Engineer. 


1.04 SUBMITTALS: 


In accordance with requirements of Section 01330 SUBMITTALS, the Contractor shall submit 
the following: 


A. — Information detailing the soil amendments including limestone, fertilizers, organic 
material amendments, and the name and address of the supplier and origin of Loam 
Borrow shall be submitted to the Engineer for approval. 


B. Soils test results shall be submitted to the Engineer for review. 


PART 2 - PRODUCTS 


2.01 MATERIALS: 


A. LOAM BORROW: 


1. 
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Loam Borrow shall consist of, fertile, friable natural topsoil, typical of productive 
soils in the vicinity, obtained from naturally well-drained areas that have never been 
stripped. Loam Borrow shall be reasonably free of stumps, roots, heavy or stiff clay, 
stones larger than 1-inch in diameter, lumps, coarse sand, noxious weeds, sticks, 
brush or other litter. 


Loam Borrow shall be classified as a sandy loam by the USDA textural 
classification system as determined by sieve and pipette or hydrometer analysis. 
Loam Borrow shall have the following mechanical analysis: 


Textural Class Percent of Total Weight Avg. Percentage 
Sand (0.05 — 2.0mm range) 45 —75 60 
Silt (0.002 — 0.05mm range) 15 —35 25 
Clay (less than 0.002mm) 5 —20 15 


Loam Borrow shall contain not less than 4 percent or more than 7 percent organic 
matter as determined by the loss of weight by ignition of oven-dried samples. Test 
samples shall be oven-dried to a constant weight at a temperature of 230 degrees F. 


Loam Borrow shall not be excessively acid or alkaline and shall not contain any 
phytotoxic materials or unacceptable concentration levels of any substance harmful 
to plant growth as determined by the soils testing laboratory. Loam Borrow shall 
have a pH value range between 5.0 and 6.5. Maximum soluble salt index shall be 
100. The electrical conductivity (EC2) of a 1:2 soil-water suspension shall be less 
than or equal to 1.0 millimhos/cm. Aluminum concentration levels shall be less 
than 200ppm. 
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Loam Borrow shall not be worked, excavated, or delivered in a frozen or muddy 
condition. Soil structure shall not be destroyed through excessive and unnecessary 
handling or compaction. 


Existing on-site topsoil may be re-used as Loam Borrow provided it meets these 
specifications. 


All amendments to Loam Borrow shall be approved by the Engineer and shall be 
made in accordance with recommendations from the soils testing laboratory for use 
of Loam Borrow as a plant-growing medium and these specifications. 


B. LIMESTONE: 


Lime shall be an approved agricultural limestone containing at least 50 percent total 
oxides (calcium oxide and magnesium oxide). The material will be ground such 
that 50 percent of the material will pass through a No. 100 mesh sieve and 98 
percent will pass a No. 2 mesh sieve. Lime shall be uniform in composition, dry 
and free-flowing and shall be delivered to the site in the original sealed containers, 
each bearing the manufacturer’s guaranteed analysis. 


C. FERTILIZER: 


1. 


Fertilizer shall be a complete, standard commercial fertilizer, homogeneous and 
uniform in composition, dry and free-flowing, and shall be delivered to the site in 
the manufacturer’s original sealed containers, each bearing the manufacturer’s 
guaranteed analysis and marketed in compliance with State and Federal Laws. All 
fertilizer shall be used in accordance with the manufacturer’s recommendations. 


For Fertilizers containing Nitrogen, at least 50 percent of the nitrogenous elements 
shall be Urea-form or derived from organic sources and contain no less than 3 
percent water-soluble Nitrogen. 


Superphosphate shall be composed of finely ground phosphate rock as commonly 
used for agricultural purposes, containing not less than 18 percent available 
phosphoric acid. 


D. ORGANIC MATERIAL AMENDMENTS: 


1. 
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Organic compost shall be a standard commercial product comprised of fully 
decomposed, 100 percent plant-derived, natural organic matter. Its composition 
shall furnish ample water holding capacity and cation exchange capacity for the 
retention of plant nutrients. Compost shall be free of sticks, stones, weed seeds, 
roots, mineral or other foreign matter and delivered air dry. It shall be free from 
excessive soluble salts, heavy metals, phytotoxic compounds, and/or substances 
harmful to plant growth and viability. Organic compost shall have an acidity range 
of 4.5 to 7.0 pH. 
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2. Sphagnum Peat Moss shall be a standard commercial product. Its composition shall 
furnish ample water holding capacity and cation exchange capacity for the retention 
of plant nutrients. Peat moss shall be free of sticks, stones, weeds or weed seeds, 
roots, mineral or other foreign matter. It shall be free from toxic substances and/or 
compounds harmful to plant growth and viability. It shall be delivered air dry in 
standard bales and shall have an acidity range of 3.5 to 5.5 pH. 


3. | Humus shall be natural humus, reed peat, or sedge peat. Its composition shall 
furnish ample water holding capacity and cation exchange capacity for the retention 
of plant nutrients. Humus shall be free of sticks, stones, weeds, roots, mineral or 
other foreign matter and/or toxic substances harmful to plant growth and viability. 
It shall be low in wood content, free from hard lumps and excessive amounts of 
zinc and delivered air dry in a shredded or granular form. The acidity range for 
humus shall be 5.5 to 7.5 pH, and the organic matter content shall be not less than 
85 percent, as determined by loss on ignition. The minimum water holding capacity 
shall be 200 percent by weight on an oven-dry basis. 


4. Manure shall be well-rotted, leached, cow manure not less than 8 months or more 
than 2 years old. It shall be free of sawdust, shavings, or refuse of any kind and 
shall not contain more than 25 percent straw. It shall contain no substances harmful 
to plant growth. The Contractor shall furnish information regarding chemical 
disinfectants, if any, that may have been used in storage of the manure. 


PART 3 - EXECUTION 


3.01 


3.02 


3.03 


3.04 


After approval of rough grading, the sub-base shall be raked to a depth of 3 inches to 
remove stones, rock or other foreign materials 3-inches or larger in dimension. The 
Engineer shall inspect the work for approval, prior to placing of Loam Borrow. 


Loam Borrow shall be placed and spread to the required depths over the locations 
approved by the Engineer. 


Lime shall be uniformly applied in accordance with the soil testing laboratory 
recommendations, or as required by the Engineer, at a maximum rate of 100 pounds per 
1000 square feet per application, in necessary quantities to achieve the pH range 
requirements for Loam Borrow. 


Fertilizer shall be uniformly applied in accordance with the soil testing laboratory 
recommendations, or as required by the Engineer. At slopes exceeding 25 percent 
gradient, fertilizer shall be applied manually in a manner approved by the Engineer. 
Fertilizer shall not be applied between June 15 and August 31. 
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3.05 Loam Borrow shall be worked by tilling or power raking to a minimum depth of 3-inches, 
thoroughly incorporating the lime and fertilizer into the soil. The Loam Borrow shall 
then be raked until the surface is finely pulverized and smooth and compacted with 
rollers, weighing between 75 and 100 pounds per linear foot of tread, to an even surface 
conforming to the prescribed lines, grades and depths indicated on the plans. 


END OF SECTION 
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SECTION 02347 


BENTONITE DAMS 


PART | - GENERAL 


1.01 


1.02 


A. 


WORK INCLUDED: 

This Section covers bentonite dams, complete, including bentonite, sand, and equipment 
necessary to install the clay dams. Dams shall be installed where shown on the drawings 
or as indicated by the Engineer. 


RELATED WORK: 


Section 02300, EARTHWORK. 


PART 2 - PRODUCTS 


2.01 


MATERIALS: 


The bentonite clay shall be granular and high swelling. High swelling is defined as the 
ability of 2 grams of the base bentonite, when mechanically reduced to 100 mesh, to swell 
in water to a volume of 16 cc or greater, when added to 100 cc distilled water. 


The sand shall be a fine aggregate consisting of natural sand, manufactured sand or 
combination thereof. The sand shall be free of injurious amounts of organic impurities 
and shall conform to ASTM C33, Concrete Aggregate. 


PART 3 - EXECUTION 


3.01 


INSTALLATION: 


Prior to placement, the bentonite clay shall be uniformly mixed with sand at a minimum 
ratio of nine pounds of bentonite clay to each cubic foot of sand. The mixture shall be 
placed such that the entire length of the dam on either side and the bottom of the trench 
contacts undisturbed earth. The mixture shall be placed in 8-inch lifts, each lift being 
compacted to the density required for backfill as stated in Section 02300 EARTHWORK. 


The dams shall extend from undisturbed material at the bottom of the trench excavation 
to three feet below the final finished grade or as required by the Engineer. The dam shall 
extend the full width of the trench excavated by the Contractor and the length of the dam 
shall be a minimum of 1.5 feet along the laying length of the pipe. 


Within areas of contaminated soils or adjacent to wetland areas, install the dams at a 


spacing not more than fifty (50) feet apart. This spacing shall also apply to pipe gradients 
with over an 8 percent slope. 
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D. When the watertable is above the bottom of the pipe and does not meet the criteria of 3.01 
C above, the spacing shall not be more than 400 feet apart or as required by the Engineer. 


E. — Dams shall be required when the pipe trench passes from one soil type to another or to 
ledge if the watertable is above the pipe. 


F. Refer to the contract detail drawings for the construction detail of the dams. 


END OF SECTION 
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SECTION 02511 


TEMPORARY WATER SERVICE 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


WORK INCLUDED: 


The Contractor shall furnish, install, maintain, and remove temporary water service pipe 
of the size required from which connections shall be made to all water customers. The 
temporary water system shall consist of mains, services and fire department outlets 
adequately sized to provide uninterrupted water and fire service to all water customers. 
Temporary service pipe shall not be installed without prior approval of the Engineer. 


The Contractor shall do all excavating for connections of temporary service pipes to 
existing live water mains and services, make and maintain all such connections and 
reinstate them to the new water main upon completion of the required disinfection and 
testing. The Contractor shall also furnish, install, maintain, connect, disconnect, and 
remove individual temporary service lines to all water customers. 


REFERENCES: 
The following standard forms a part of this specification, as referenced: 
American Water Works Association (AWWA) 


AWWA _ C651 Disinfecting Water Mains 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


Shop drawings shall consist of manufacturer's scale drawings, cuts, or catalogs including 
descriptive literature. Shop drawings shall be submitted for the pipe, type of joint, fittings, 
couplings, and valves. A plan of the temporary bypass system, showing location and size 
of all pipelines, services and fire department outlets, shall be submitted to the Engineer 
for review prior to installation of the bypass system. 


PART 2 - PRODUCTS 


2.01 


The temporary service pipe, connections, and branches shall be of the highest quality and 
shall be fully adequate to withstand the pressures and all conditions of use. The temporary 
service shall be made of fused-joint HDPE, steel or PVC suitable for above-ground use. 
The installation shall be watertight. 
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PART 3 - EXECUTION 


3.01 


3.02 


RESPONSIBILITIES: 


Before starting any work that will affect service to customers, the Contractor shall notify 
the Owner at least 48 hours in advance to allow the time to notify the customers 
accordingly. 


The Owner shall shut off curb stops or pull water meters on individual services after the 
Contractor has installed temporary services to the satisfaction of the Engineer and prior 
to the Contractor starting work which will affect service to customers. 


The Contractor shall be responsible for all repairs and maintenance required to the 
temporary services. The Contractor shall immediately repair and/or replace any leaking 
or faulty temporary service pipe as ordered by the Engineer. 


The work of providing suitable safety precautions to prevent any interruptions of water 
service during the temporary service period, including taking any steps necessary to 
prevent freezing, shall be the responsibility of the Contractor. If freezing does occur, the 
Contractor shall thaw the lines, make any necessary repairs, and promptly restore 
temporary service. 


Before placing the temporary water pipe into service, a representative from the local Fire 
Department shall inspect any connections to existing fire hydrants, the placement of 
emergency fire connections, and shall be familiar with the operation of the emergency fire 
connections. The Contractor shall make any adjustments to the layout of the temporary 
water piping and hydrants requested by the local Fire Department. The Contractor shall 
provide any tools required to operate the emergency fire connections to the Fire 
Department. The Fire Department shall be contacted at least 48 hours in advance of 
placing the temporary water pipe into service. 


INSTALLATION: 


Generally, temporary service pipe shall be laid in gutters or several feet back from the 
edge of pavement. 


All service pipe shall be suitably valved to meet the approval of the Engineer. Line valves 
shall be located at all intersecting streets but no further than 1,000 feet apart. 


Suitably threaded 2-1/2-inch valved emergency fire connections shall be installed and 
maintained adjacent to each fire hydrant which is scheduled to be out of service. Hydrant 
nozzle caps shall be placed on all emergency fire connections. 


Temporary connections to live hydrants or water mains shall be of the same size as the 
temporary pipe that they feed. No restrictions or reduction in size will be allowed. 
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3.03 


All hydrants that are out of service shall be covered with burlap bags, securely held in 
place. 


The Contractor shall be responsible for all consumer connections. The connection shall 
be made via a temporary hose from the temporary main to a suitable location in the house; 
via a temporary pipe or hose from the temporary main to the meter pit if one exists; or by 
making a below-ground connection at the street edge to the existing service. 


The Owner shall enter all private property and assist the Contractor in making or 
removing temporary service connections. The Contractor shall notify the Owner at least 
48 hours in advance so that personnel may be available when required. 


All service connections shall be valved at the temporary service pipe. 


See Section 02745 - PAVING, for both temporary and permanent paving over the 
temporary service pipe trench. 


The temporary water main driveway crossings shall have compacted gravel placed on top 
for a smooth transition which will be maintained during the entire duration of the 
temporary water main. 


The temporary water main roadway crossings shall be set below grade and covered with 
temporary hot asphalt which will be maintained during the entire duration of the 
temporary water main. 


DISINFECTING AND FLUSHING: 


The Contractor shall disinfect the temporary mains and services carrying temporary 
water. 


The Contractor shall furnish all equipment and materials necessary to do the work of 
disinfecting and shall perform the work in accordance with the procedure outlined in 
AWWA C651 and all amendments thereto. 


In general, the procedure of disinfecting the main shall be to apply the chlorine through 
a tap in one end of the section and bleed off through a tap at the other end. 


The applied dosage shall be such as to produce a chlorine concentration of not less than 
10 mg/l after a contact time of not less than 24 hours. 


During the disinfection period, care shall be exercised to prevent contamination of water 
in existing mains. 


Any temporary connection to the mains or other facilities required to accomplish the 
disinfection of the mains as described below, shall be at the Contractor's expense. 
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G. After treatment, the main shall be flushed with clean water until the residual chlorine 
concentration is less than 0.2 mg/l. 


H. The Contractor shall dispose of the water used in disinfecting and flushing in an approved 
manner. 


I. Bacteriological sampling and testing shall be done by the Contractor in accordance with 
AWWA C651 for each main and each branch. Sampling shall be accomplished with 
sterile bottles treated with sodium thiosulfate, as required by Standard Methods. No hose 
or fire hydrants shall be used in collection of samples. A corporation stop installed on the 
main, with a removable copper tube gooseneck assembly, is the recommended method. 


J. Testing shall be done by a laboratory approved by the Engineer, in accordance with 
Standard Methods, and shall show the absence of coliform organisms. A standard plate 
count may be required at the option of the Engineer. 


K. The Contractor shall handle all sampling and coordinating of testing of such samples 
through a laboratory approved by the Engineer. 


END OF SECTION 
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SECTION 02513 


INSULATION FOR PIPELINES 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


1.04 


A. 


B. 


WORK INCLUDED: 

This Section covers the furnishing of all material, accessories, labor, and equipment 
necessary to insulate the pipelines where shown on the drawings and where so required 
by the Engineer. 

RELATED WORK: 

Section 02080, DUCTILE IRON PIPE AND FITTINGS 

Section 02300, EARTHWORK 

REFERENCES: 

The following standards form a part of this specification as referenced: 


ASTM International (ASTM) 


ASTM C552 Specification for Cellular Glass Block and Pipe Thermal 
Insulation 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer's literature of the materials of this section and installation instructions for 
the products being provided for the project. 


A sample of the insulation shall be submitted to the Engineer. 


PART 2 - PRODUCTS 


2.01 


A. 


INSULATION: DIRECT BURIED PIPE 


Insulation shall be cellular glass type. The insulation shall be a cellular glass product that 
is made specifically for thermal insulation of piping and is compatible with the piping 
material. Insulation shall be a minimum of 2-inches thick, unless otherwise shown on the 
drawings. 
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Insulation shall be composed of all glass sealed cells having no binders or fillers. The 
completed product shall be rigid and impermeable, with an ultimate compressive strength 
of at least 90 psi. The thermal conductivity of the cellular glass shall be no higher than 
0.29 BTU-in./hr ¢ ft? © °F @ 75°F and 0.28 BTU-in./hr ¢ ft? « °F @ 50°F. 


The cellular glass insulation shall comply with all requirements of ASTM C552. The 
cellular glass shall be fabricated in half sections whenever possible. 


Bands for securing the insulation to the pipe shall be 0.5 inches wide by 0.020 inches 
thick made of stainless steel. 


The jacketing for the insulation shall be one of the following methods: 


1. A 125 mil (3mm) thick, heat sealed high polymer asphaltic membrane with an 
integral glass scrim and integral 1 mil (.02mm) aluminum foil and a thin Mylar film 
on the surface, equal to Pittwrap Jacketing as manufactured by Pittsburgh Corning 
or equal. 

2. Mastic - asphalt cutback mastic, equal to Pittcote 300 Finish, as manufactured by 
Pittsburgh Corning or equal. 

3. Reinforcing fabric - an open mesh polyester fabric with a 6 x 5.5 mesh/inch 
configuration, equal to PC Fabric 79, as manufactured by Pittsburgh Corning or 
equal. 


The insulation shall be "Foamglass" with jacketing as manufactured by Pittsburgh 
Corning Corporation, Pittsburgh, PA, or an approved equal. A minimum of 6" layer of 


fine sand shall surround the insulated pipe before rock free backfill is used in the trench. 


The Foamglass and jacketing shall be installed per the manufacturer instructions included 
in the approved shop drawings. 


Tees, valves, and bends shall be covered with form fitting factory made sections. 


- EXECUTION 


INSTALLATION: 


Cellular glass shall not be applied to the piping until the piping has been wiped clean and 
supported so that there is adequate space to apply the full thickness of insulation and the 
covering completely around the pipe. The Contractor must obtain the Engineer’s approval 
before the installation begins. 


Cellular glass insulation and jacketing shall be applied in accordance with the 
manufacturer’s installation procedures included in the approved shop drawings. 


There shall be at least three 0.50-inch wide stainless steel bands secured around each joint 
and these bands shall be placed not over 9 inches on center on straight sections of pipe. 
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D. Tees, valves, and bends shall be covered with form fitting factory made sections. 


E. All testing of the piping system, such as hydrostatic, x-ray or other such testing, shall be 
accomplished prior to application of insulation. 


END OF SECTION 


P:\MA\Norton MA\EIm Street Sewer\Specifications\FINAL\DIVISION 2\02513 - Insulation for Pipeline.docx 


11/04/2022 02513-3 


SECTION 02514 
HYDRANTS AND VALVES 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 


A. This Section covers the furnishing and installation of all outside hydrants, valves and 
appurtenances as indicated on the drawings and as specified herein. 


B. Pipe and couplings shall be specified under the appropriate pipe sections. 
1.02 RELATED WORK: 
A. Section 02080, DUCTILE IRON PIPE AND FITTINGS FOR WATER MAINS 
B. — Section 02300, EARTHWORK 
C. Section 02516, CONNECTIONS TO EXISTING WATER MAINS 
1.03 REFERENCES: 
A. The following standards form a part of this specification: 
ASTM International (ASTM) 
ASTM A48 Gray Iron Castings 
ASTM Al26 Gray Iron Castings for Valves, Flanges, and Pipe Fittings 
ASTM A536 Ductile Iron Castings 
ASTM B62 Composition Bronze or Ounce Metal Castings 
ASTM D429 Test Method for Rubber Property Adhesion to Rigid Substrate. 
American Water Works Association (AWWA) 
AWWA — C500 Metal Seated Gate Valves ForWater Supply Service 
AWWA — C502 Dry-Barrel Fire Hydrants 
AWWA — C504 Rubber-Seated Butterfly Valves 


AWWA — C509 Resilient-Seated Gate Valves for Water Supply Service 
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1.04 


CG 


AWWA C515 Reduced Wall, Resilient-Seated Gate Valves for Water Supply 
Service 


AWWA — C550 Protective Interior Coatings for Valves and Hydrants 
Federal Specifications (FS) 
FS TT-V-51F Varnish, Asphalt 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


Shop drawings shall be submitted for the hydrants, valves and appurtenances indicating 
type of joint, and lining and coating, etc., in accordance with the specifications. 


Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including 
descriptive literature and complete characteristics and specifications, and code 


requirements. 


Refer to Paragraph 3.01.A for Affidavit of Compliance required to be submitted. 


PART 2 - PRODUCTS 


2.01 


GENERAL: 

Valves shall open left (counterclockwise). 
Hydrants shall open right (clockwise). 
HYDRANTS: 


Hydrants shall conform to the requirements of AWWA C502. They shall be equipped 
with a 5-1/4-inch main valve and 6-inch mechanical joint inlet. 


Hydrants shall have one 4-1/2-inch pumper and two 2-1/2- inch hose connections. 
Threads shall be NST. 


Hydrant operating and nozzle cap nuts shall be of pentagonal shape and measure one and 
one half inches from flat to point. The height of the nut shall not be less than one inch. 


All internal operating parts including main valve, main valve seat, drain valve 
mechanism, operating rod, etc., shall be removable without excavating. 


Main valve seat rings shall be made of brass or bronze, and shall screw into a seat retainer 
ring or sub-seat, which shall also be made of brass or bronze. 
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2.03 


2.04 


Hydrants shall be traffic models with frangible bolts or breakaway couplings. Details of 
hydrant design shall meet the requirements of the Owner. 


For purposes of standardization, hydrants shall be AVK, Kennedy K81-A, Super 
Centurion by Mueller, or American Darling B84B-5 with stainless steel internal 
components and stainless steel external nuts and bolts per the Town of Norton’s 
requirements, or approved equal. 


Hydrants shall be equipped with 5’ heavy-duty flat bracket fiberglass top bolt mounted 
hydrant markers with springs. Hydrant markers shall be OSHA red and reflective white 
striped. 


HYDRANT PAINT: 


Hydrants shall be thoroughly cleaned and given two shop or field coats of paint in 
accordance with AWWA C502 and the instructions of the paint manufacturer. Paint color 
shall be the standard hydrant color of the Owner as follows: 


1. Barrel - OSHA red 
2. Bonnet —- OSHA red 
3. Nozzle Caps — OSHA red 


If the hydrants are delivered with the Owner's standard color, they shall be given one 
matching field coat of an alkyd gloss enamel. If the hydrants are not delivered with the 
Owner's standard color, they shall be given two coats of an alkyd gloss enamel, colors as 
indicated above. 


Hydrant paint shall be as manufactured by Sherwin-Williams, Cleveland, OH; Tnemec 
Company, Inc., Kansas City, MO; or Minnesota Mining and Manufacturing Co. (3M), St. 
Paul, MN; or approval equal. 


Alkyd gloss enamel shall be 801 DTM by Sherwin-Williams, 2H-Tneme by Tnemec; or 
approved equal. Reflective paint shall be Scotchlite #7211 by 3M. 


RESILIENT SEAT GATE VALVES: 


Resilient seat, wedge type gate valves shall be manufactured to meet all applicable 
requirements of AWWA C509 or AWWA C515. All valves shall be bubble-tight at 200 
psi water working pressure, tested in both directions. 


Valve bodies shall be of cast or ductile iron and shall have non-rising threaded bronze 
stems acting through a bronze stem nut. Opening nuts shall be 2-inches square and shall 
open as specified above. All buried valves shall have mechanical joint ends. 


Valve wedges shall be of ductile iron with resilient seating surfaces permanently bonded 
to the wedges in strict accordance with ASTM D429 or attached to the face of the wedges 
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2.06 


2.05 


with stainless steel screws. Each valve shall have a smooth, unobstructed water way free 
from sediment pockets. 


Valves shall have low friction, torque-reduction thrust bearings. All O-rings and gaskets 
shall be removable without taking the valves out of service. 


An NSF 61-approved epoxy coating, which is safe for potable water, shall be applied to 
exterior and interior valve surfaces. 


Valves for horizontal applications shall have Delrin wedge covers, and be specifically 
designed for horizontal installation. 


For purposes of standardization, resilient seat gate valves shall be as manufactured by 
Clow Valve Co., Oskaloosa, IA; Mueller Co., Decatur, IL; M&H Valve, Anniston, AL; 
American Flow Control, Birmingham, AL; Metroseal by U.S. Pipe Co., Birmingham, 
AL; or approved equal. 


TAPPING SLEEVES AND VALVES: 


Tapping sleeves and valves shall consist of a split cast iron or ductile iron sleeve tee with 
mechanical joint ends on the main and a flange on the branch. Tapping-type gate valves 
shall have one flange and one mechanical joint end. The valves shall conform to the 
requirements hereinbefore specified for gate valves and shall be furnished with a 2-inch 
square operating nut. The Contractor shall be responsible for verifying the outside 
diameter of the pipe to be tapped. 


Oversized valves shall be provided as required to permit the use of full size cutters. 
Before backfilling, all exposed portions of bolts used to hold the two halves of the sleeve 
together shall be heavily coated with two coats of bituminous paint comparable to Inertol 
No. 66, Special Heavy. Sleeves shall be of cast iron furnished with rubber gaskets. 
Gaskets shall cover the entire area of flange surfaces. 


Tapping sleeves and valves shall be as manufactured by Clow Valve Co., Oskaloosa, IA; 
Mueller Co., Decatur, IL; American Valve and Hydrant, Birmingham, AL; MH Valve, 
Anniston, AL; Kennedy Valve, Elmira, NY; US Pipe, Chattanooga, TN; or approved 
equal. 


VALVE BOXES AND EXTENSIONS: 


Valve boxes shall be manufactured in North America. The minimum outside diameter of 
the boxes shall be 5’4-inches and the lengths shall be as necessary to suit the ground 
elevation and the depth of each valve operator, regardless of the depth of cover. 


When there is more than 6 feet of cover, valve operators shall have non-rising extension 
stems which raise the operating nut to a depth of approximately 4 feet below grade. The 
extension stem shall have a centering support ring at the upper end. The lower socket 
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22 


shall be tapped with a set screw into the valve nut to prevent the extension stem from 
lifting off the valve nut. 


Each valve shall be provided with a box which has a close fitting 7-1/4-inch diameter 
cover and is substantially dirt-tight. The top of the cover shall be flush with the top of 
the box rim. The word "WATER" shall be cast in the top of the cover. 


Valve boxes shall be of cast iron and of the adjustable sliding, heavy pattern type. They 
shall be so designed and constructed as to prevent direct transmission of traffic loads to 
the pipe or valve. The upper or sliding section of the box shall be provided with a flange 
on the top of the section (not on the bottom) having sufficient bearing area to prevent 
undue settlement. The lower section of the box shall be designed to enclose the operating 
nut and stuffing box of the valve and to rest on the backfill. The boxes shall be adjustable 
through at least 6 inches vertically without reduction of lap between sections to less than 
8-inches. 


POLYETHYLENE ENCASEMENT: 


Where called for on the drawings, the pipe shall be encased in polyethylene conforming 
to AWWA C105. 


PART 3 - EXECUTION 


3.01 


3.02 


AFFIDAVIT OF COMPLIANCE 


The manufacturer shall furnish as part of the shop drawing submittal the Engineer with 
an affidavit stating that valve(s), hydrants conform to the applicable requirements of the 
applicable AWWA Standard and the Engineer’s specifications, and that all tests specified 
therein have been performed and all test requirements have been met and the test date. 


A copy of the Affidavit of Compliance shall be delivered to the construction site attached 
to each valve and/or hydrant furnished. The Affidavit shall be attached to the valve or 
hydrant inside a waterproof pouch. 


Any valve or hydrant received without the required affidavit shall be removed from the 
project and replaced at no expense to the Owner. 


All materials shall be certified “NEW”. No reconditioned or repaired materials are 
permitted. Any reconditioned or repaired materials furnished or installed shall be 
removed and replaced with new materials at no expense to the Owner. 


INSTALLATION: 
All valves shall be carefully installed and supported in their respective positions free from 


distortion and strain. Care shall be taken to prevent damage or injury to the valves and 
appurtenances during handling and installation. 
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3.03 


All material shall be carefully inspected for defects in workmanship and all debris and 
foreign material cleaned out of valve openings and seats. All mechanisms shall be 
operated to check for proper functioning, and all nuts and bolts checked for tightness. 


Valves and other equipment that do not operate easily or are otherwise defective shall be 
repaired or replaced at the Contractor's expense. 


Hydrants shall be set plumb. Earth fill shall be carefully tamped around the hydrants to 
a distance of 4 feet on all sides of the hydrant, or to the undisturbed trench face, if less 
than 4 feet. Hydrants and connecting pipe shall have at least the same depth of cover as 
the distributing main. Hydrants shall be set upon a layer of stone or a slab of concrete 
not less than 4-inches thick and 15-inches square. The side of the hydrant opposite the 
pipe connection shall be firmly wedged against the vertical face of the trench with a 
concrete thrust block, as indicated on the drawings. 


Broken stone shall be placed around the base of the hydrant at the location of the drain 
hole, and backfill around the hydrant shall be thoroughly compacted to the grade line in 
a satisfactory manner. Hydrants shall have the interiors cleaned of all foreign matter 
before installation, and shall be inspected in both the open and closed positions. 


The body of the hydrant shall be of sufficient length to allow the hydrant to be set at the 
proper elevation, as shown on the drawings. Extensions shall be furnished and installed 
at the Contractor's expense, when required for greater depths. 


Valve boxes shall be set plumb, flush with the ground or paved surface, and centered 
directly over the operating nut of the valves. Earth fill shall be carefully tamped around 
the valve boxes to a distance of 4 feet on all sides of the boxes or to the undisturbed trench 
face, if less than 4 feet. 


Valves shall be operational and accessible at all times during construction and warranty 
period. The Contractor shall verify proper operation of all valves in the presence of the 
Engineer and/or Owner following completion of the project and prior to the acceptance 
of Substantial Completion. 


POLYETHYLENE ENCASEMENT: 


The pipe, hydrants and valves to be encased shall be thoroughly cleaned of all soil and 
debris prior to installation of the polyethylene encasement. No soil or debris shall be 
allowed to enter the encasement during or after its installation. 


Polyethylene encasement shall be installed using Method A as described in AWWA 
C105, with the encasement joints coincident with pipe joints. Adhesive tape shall be used 
to secure the encasement. 


Minimum overlap of polyethylene encasement shall be 24-inches, 12-inches on each side 
of pipe joints. 
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D. _Ifrequired, two layers of polyethylene encasement shall be installed. The first layer shall 
be completely installed on and secured to the length of pipe before the second layer is 
installed. 


E. Tears, cuts and other damage shall be repaired with a piece of polyethylene covering 
secured with adhesive tape, when approved by the Engineer. Otherwise, the damaged 
length of polyethylene shall be replaced at the Contractor's expense. 


F. — Care shall be taken when backfilling to avoid damage to the polyethylene encasement. 


END OF SECTION 
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SECTION 02515 
SERVICE CONNECTIONS (WATER SERVICES) 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 
This section covers the furnishing and installation of new water service connections and 
the repair, replacement, and/or transfer of existing water service connections as shown on 
the drawings, as specified herein, and as required by the Engineer. 
1.02 ©RELATED WORK: 
A. Section 02080, DUCTILE IRON PIPE AND FITTINGS 
B. Section 02745, PAVING 
C. Section 02920, LOAAMING AND SEEDING 
1.03 REFERENCES: 
A. The following standards form a part of this specification: 
ASTM International (ASTM) 
ASTM B88 Seamless Copper Water Tube 
ASTM B584 Copper Alloy Sand Castings for General Applications 
ASTM D2737 Polyethylene (PE) Plastic Tubing 
American Water Works Association (AWWA) 
AWWA — C800 Water-Service Line Fittings 
AWWA C651 Disinfecting Water Mains 


AWWA C901 Polyethylene Pressure Pipe & Tubing, 1/2-inch through 3-inch 
for Water Service 


Federal Specifications (FS) 


FS WW-T-799C Tube, Copper, Seamless 
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1.04 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer's literature of the materials of this section for review. 


PART 2 - PRODUCTS 


2.01 


2.02 


SERVICE PIPING: 


Piping for buried copper water services shall be continuous Type K annealed seamless 
copper water tubing conforming to ASTM B88 Standard Specification for Seamless 
Copper Water Tube or U.S. Federal Specification WW-T-799C for Tube, Copper, 
Seamless. Tubing shall be 1-inch diameter unless otherwise indicated. 


Couplings, if required, for existing to new service pipe connections shall have 
compression connections on the inlet and compression connections on the outlet. 
Couplings shall be made of brass as specified in AWWA C800. All brass components 
that come into contact with potable water shall be made from either CDA/UNS Brass 
Alloys C89520 or C89833 and shall not contain more than twenty five hundredths of one 
percent (0.25% or less) total lead content by weight. The lead leach limit of the coupling 
shall be 5 parts per billion (ppb). Couplings shall be NSF/ANSI 61 Annex F and Annex 
G and NSF/ANSI 372 certified by an ANSI accredited organization and shall be stamped 
or embossed with a mark or name indicating that the product is manufactured from a low- 
lead alloy, as specified above. 


CORPORATION STOPS: 


Corporations stops shall be made of brass as specified in AWWA C800. All brass 
components that come into contact with potable water shall be made from either 
CDA/UNS Brass Alloys C89520 or C89833 and shall not contain more than twenty five 
hundredths of one percent (0.25% or less) total lead content by weight. The lead leach 
limit of the corporation stops shall be 5 ppb. Corporation stops shall be NSF/ANSI 61 
Annex F and Annex G and NSF/ANSI 372 certified by an ANSI accredited organization 
and shall be stamped or embossed with a mark or name indicating that the product is 
manufactured from a low-lead alloy, as specified above. 


The inlet shall have AWWA taper thread (CC) connections and the outlet shall have 
compression connections. 


Service clamps shall be installed with all corporation stops 2-inches and larger in size and 
with all corporation stops installed in PVC pipe. Clamps shall be all bronze, ductile iron 
or stainless steel double strap, AWWA taper thread (CC) with O-ring seal. 


Corporation stops shall be by Ford Meter Box Co., Inc., Wabash, IN; Red Hed 
Manufacturing Co., Lincoln, RI; Mueller Co., Decatur, IL; or approved equal. 
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2.03 


2.04 


CURB STOPS: 


Curb stops shall be of brass as specified in AWWA C800. All brass components that 
come into contact with potable water shall be made from either CDA/UNS Brass Alloys 
C89520 or C89833 and shall not contain more than twenty five hundredths of one percent 
(0.25% or less) total lead content by weight. The lead leach limit of the curb stops shall 
be 5 ppb. Curb stops shall be NSF/ANSI 61 Annex F and Annex G and NSF/ANSI 372 
certified by an ANSI accredited organization and shall be stamped or embossed with a 
mark or name indicating that the product is manufactured from a low-lead alloy, as 
specified above. 


Curb stops shall be ball style and the inlet and the outlet shall have compression 
connections, no drain. 


Curb stops shall be by Red Hed Manufacturing Co., Lincoln, RI; Ford Meter Box Co., 
Inc., Wabash, IN; Mueller Co., Decatur, IL; or approved equal. 


CURB BOXES: 
The cast iron box shall be the sliding Buffalo type with Arch pattern base. Minimum 
inside diameter of the upper section shall be 1-1/2-inch for 3/4-inch and 1-inch curb stops 


and 2-inch for 1-1/2-inch and 2-inch curb stops. Curb box lid shall be 2-hole Erie type. 


Boxes shall be equipped with 36-inch stainless steel stationary extension rods with pinned 
connections to the curb stop. 


- EXECUTION 


INSTALLATION: 


Where new water mains are being installed and existing water services are to be 
transferred to the new main, the Contractor shall discontinue the existing water services 
by shutting down the corporation stop at the old water main, unless specifically otherwise 
required by the Engineer. The Contractor shall take special care to minimize the 
interruption of existing water service. 


The Contractor shall tap a new corporation stop, cut the existing service piping and 
connect the new service piping to the old service piping using an approved coupling at a 
point between the main and the existing curb stop and box. 


Where transfers are to be made and the existing curb stop and box cannot be utilized or a 
new curb stop and box is required, the Contractor shall connect the new service piping to 
the existing service piping using an approved coupling approximately 12-inches from the 
curb stop on the building side of the stop. 


Where transfers are being made and the existing service is of lead, galvanized steel, or 
iron, the service shall be replaced to the curb stop and box unless otherwise required. If 
required, the curb stop and box shall be replaced as specified above. 
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E. — Curb stops and boxes shall be set plumb, flush with the ground or paved surface, and 
centered with the box located directly over the stop. The box shall be set on a concrete 
block or flat stone. Earth fill shall be carefully tamped around the boxes to a distance of 
4 feet on all sides of the box or to the undisturbed face of the trench, if less than 4 feet. 


F. Curb stops shall be operational and accessible at all times during construction and 
warranty period. The Contractor shall verify the proper operation of all curb stops in the 
presence of the Engineer and/or Owner following completion of the project and prior to 
the acceptance of substantial completion. 


G. All services shall be installed at 5 feet 0 inches of cover unless otherwise required by the 
Engineer. 


H. — Service connections shall be tested and disinfected in accordance with AW WA standards. 


END OF SECTION 
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SECTION 02516 


CONNECTIONS TO EXISTING WATER MAINS 


PART 1 - GENERAL 


1.01 


1.02 


C. 


D. 


WORK INCLUDED: 
This section covers connections to existing water mains, complete. 


The Contractor shall furnish all pipe, fittings, valves, tapping machines, if required, and 
appurtenances. The Contractor shall do all excavation and backfill as required. 


RELATED WORK: 

Section 02080, DUCTILE IRON PIPE AND FITTINGS. 
Section 02511, TEMPORARY WATER SERVICE. 
Section 02514, HYDRANTS AND VALVES. 


Section 03302, FIELD CONCRETE. 


PART 2 - PRODUCTS: NOT APPLICABLE 


PART 3 - EXECUTION 


3.01 


A. 


CONTRACTOR OPERATIONS: 


The Contractor shall make all connections to the existing mains as indicated on the 
drawings and as herein specified. 


The Contractor shall develop a program for the construction and putting into service of 
the new work subject to the approval of the Engineer. All work involving cutting into 
and connecting to the existing work shall be planned so as to interfere with operation of 
the existing facilities for the shortest possible time and when the demands on the system 
best permit such interference even to the extent of working outside of normal working 
hours to meet these requirements. 


The Contractor shall have all possible preparatory work done prior to making the 
connection and shall provide all labor, tools, material, and equipment required to do the 
work in one continuous operation. 
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3.02 


The Contractor shall have no claim for additional compensation, by reason of delay or 
inconvenience, for adapting its operations to the needs of the Owner's water supply. No 
damages shall be claimed by the Contractor for delays in dewatering pipelines nor shall 
any damages be claimed because of water leaking through closed valves after dewatering 
is completed. 


Under no circumstances shall any customers be without water for a period of more than 
4 hours without prior approval of the Owner. Should it appear that any customer will be 
without water for more than 4 hours, the Contractor shall install temporary water service 
as specified in Section 02511, TEMPORARY WATER SERVICE where required by the 
Engineer. 


Existing pipeline that is not to be abandoned but is damaged by the Contractor during the 
work shall be replaced by it at its own expense in a manner approved by the Engineer. 


TAPPING CONNECTION TO EXISTING MAINS: 


Tapping connections to the existing mains, where indicated on the drawings, shall be 
made with service pressure in the main, using tapping sleeves and valves and a suitable 
tapping machine. 


Other connections to existing mains shall be made with the main out of service, unless 
otherwise required by the Engineer. Such connections will not require tapping sleeves 


and valves but connections as indicated on the drawings. 


END OF SECTION 
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PART 1 


SECTION 02518 


TRACER TAPE 


- GENERAL 


1.01 


1.02 


WORK INCLUDED: 


This section covers the furnishing, handling and installation of tracer tape, as called for 
on the drawings. 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer's literature on the materials, colors and printing specified herein, shall be 
submitted to the Engineer for review. 


Tape samples shall also be submitted to the Engineer for review. 


- PRODUCTS 


ACCEPTABLE MANUFACTURERS: 


Tracer tape shall be by Reef Industries, Houston, TX; Empire Level, Mukwonago, WI; 
Pro-Line Safety Products Co., W. Chicago, IL; or approved equal. 


TRACER TAPE: 
Tracer tape shall be at least 3-inches wide. 


Tracer tape for non-ferrous pipe or conduit shall be constructed of a metallic core bonded 
to plastic layers. The metallic tracer tape shall be a minimum 5-mil thick and must be 
locatable at a depth of 18-inches with ordinary pipe locaters. 


Tracer tape for ferrous pipe or conduit shall consist of multiple bonded plastic layers. 
The non-metallic tracer tape shall elongate at least 500% before breaking. 


The tape shall bear the wording: "BURIED DRAIN LINE BELOW" (with "DRAIN" 
replaced by "WATER, "SEWER", "ELECTRICAL", "GAS", "TELEPHONE", or 
"CHEMICAL" as appropriate), continuously repeated every 30-inches to identify the 


pipe. 
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E. Tape colors shall be as follows, as recommended by the American Public Works 


Association (APWA): 
Electric Red 
Gas & Oil Yellow 
Communications Orange 
Water Blue 
Sewer & Drain Green 
Chemical Red (not APWA) 


PART 3 - EXECUTION 
3.01 INSTALLATION: 


A. Tracer tape shall be installed directly above the pipe or conduit it is to identify, 
approximately 12-inches below the proposed ground surface. 


B. The Contractor shall follow the manufacturer's recommendations for installation of the 
tape, as approved by the Engineer. 


END OF SECTION 
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SECTION 02530 


BUILDING CONNECTIONS AND DROP CONNECTIONS 


PART 1 - GENERAL 


1.01 


a 


“zm 


_ 


1.03 


WORK INCLUDED: 


This Section covers furnishing of all materials and labor to construct building sewer 
connections and drop connections as indicated on the Drawings, and as herein specified. 


Final location of building connections shall be determined in the field by the Engineer. 
RELATED WORK: 

Section 01330, SUBMITTALS 

Section 02085, POLY VINYL CHLORIDE GRAVITY PIPE AND FITTINGS 
Section 02089, DUCTILE IRON PIPE AND FITTINGS FOR SEWERS 
Section 02300, EARTHWORK 

Section 02324, ROCK EXCAVATION AND DISPOSAL 

Section 02518, TRACER TAPE 

Section 02531, SEWER CHIMNEYS 

Section 02533, CONNECTIONS TO EXISTING STRUCTURES 

Section 02631, PRECAST MANHOLES 

Section 03302, FIELD CONCRETE 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings and manufacturers literature of the materials of this section shall be 
submitted to the Engineer for review. 


Shop drawings of any special connections, including the proposed adapters for service 
connections, shall be submitted to the Engineer. 


PART 2 - PRODUCTS 
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2.01 MATERIALS: 


A. Pipe and fittings for drop connections and for gravity building connections shall be as 
specified under Section 02085 POLYVINYL CHLORIDE GRAVITY PIPE AND 
FITTINGS. Adaptors shall be as recommended by the pipe manufacturer. 


B. Concrete for encasement shall be as specified in Section 03302 FIELD CONCRETE. 
PART 3 - EXECUTION 
3.01 INSTALLATION: 

A. Building Connections 


1. Building connections shall be installed using the same construction and pipe joining 
techniques as specified in Section 02085 POLYVINYL CHLORIDE GRAVITY 
PIPE AND FITTINGS. 


2. In general, connections shall be carried only to the property line. The end of the 
pipes shall be closed with PVC stoppers jointed in place to ensure against infiltration 
into the sewer line. 


B. DROP CONNECTIONS: 


1. | When the invert of a pipe entering a manhole is 24 inches or more above the invert 
of the lowest pipe leaving the manhole, it shall be connected to the manhole with an 
outside drop section. The manhole shall be constructed in the normal manner except 
that a straight-through clean-out pipe shall be connected through the manhole wall. 


2. The drop pipe shall be the same diameter, material, and class as the sewer pipe 
entering the manhole, unless otherwise noted in the drawings. After installation of 
the outside drop section and pipe connections into the manhole, the entire vertical, 
outside assembly shall be encased in concrete, as shown on the drawings, using 
concrete with strength of at least 3000 psi. 


END OF SECTION 
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SECTION 02531 


SEWER CHIMNEYS 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


1.04 


WORK INCLUDED: 

This Section covers furnishing all equipment, materials and labor to provide and install 
sewer chimneys as shown on the Drawings and described herein. Final locations of the 
chimneys shall be as determined in the field by the Engineer. 

RELATED WORK: 

Section 02085, POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS 

Section 02300, EARTHWORK 

Section 02530, BUILDING CONNECTIONS AND DROP CONNECTIONS 

SYSTEM DESCRIPTION: 

The sewer chimney shall be designed and installed such that it provides a direct positive 
connection from the mainline pipe to the building connection, will withstand the required 
pressure tests after backfilling, and will not be adversely affected by local settlement after 
completion and acceptance by the Owner. Ductile iron tees shall be used in the mainline 
at each location of the chimney as indicated in the detailed drawings. 

REFERENCES: 

The following standards form a part of these specifications, as referenced: 


ASTM International (ASTM) 


ASTM D1557 Test for Moisture-Density Relations of Soils and Soil Aggregate 
Mixtures Using 10 lb. Rammer and 18-inch Drop. 


ASTM D3034 Specification for Type PSM Poly (Vinyl-Chloride) (PVC) 
Sewer Pipe and Fittings. 


American Water Works Association (AWWA) 


AWWA ~ C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4-inch through 12 
inch, for Water Distribution. 


AWWA C110 Ductile-Iron and Gray-Iron Fittings 
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1.05 


AWWA Cl151 Ductile-Iron Pipe 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings and manufacturers literature of the materials of this section shall be 
submitted to the Engineer for review. 


PART 2 - PRODUCT 


2.01 


CHIMNEYS: 


Chimneys shall consist of a minimum 6-inch PVC pipe extending vertically from the 
mainline pipe to the local building connection elevation. The pipe and fittings shall be 
SDR 35 or heavier. A wye shall be placed at the top of the riser and a PVC plug cleanout 
shall be provided at the top of the fitting for future cleaning of the chimney. 


The riser pipe shall be protected during installation with a 18 inch diameter ABS ribbed 
pipe section or equivalent encasement, as shown on the Drawings or approved by the 
Engineer, to prevent damage to the pipe or movement of the pipe during the backfilling 
operation. The encasement shall be supported independently of the mainline pipe at the 
base. 


If the Contractor decides to use replace the PVC pipe with DI Pipe, it will be permitted at 
no additional cost to the Owner. 


Building connection piping from the chimney to the property line shall be in accordance 
with Section, 02530, BUILDING CONNECTIONS AND DROP CONNECTIONS. 


PART 3 - EXECUTION 


3.01 


INSTALLATION: 


Unless otherwise indicated, at locations designated by the Engineer to receive sewer 
chimneys, crushed stone shall be placed and compacted in maximum 6-inch lifts from the 
bottom of the trench to the top of the mainline pipe. 


The Contractor shall install the sewer chimney piping and then backfill carefully to avoid 
dislocating or damaging the chimney piping. 


The completed chimney shall be tested with and subject to the same test requirements as 
the sewer main to which it is attached. 


END OF SECTION 
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SECTION 02532 


VALVES AND APPURTENANCES 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


WORK INCLUDED: 


This section covers furnishing and installation of all outside valves and appurtenances as 
indicated on the drawings and as specified herein. 


RELATED WORK: 


Section 02089, DUCTILE IRON GRAVITY AND FORCE MAINS PIPE AND 
FITTINGS FOR SEWERS 


Section 02300, EARTHWORK 

Section 02631, PRECAST MANHOLES AND CATCHBASINS 
Section 03300, CAST-IN-PLACE CONCRETE 

REFERENCES: 

The following standards form a part of this specification, as referenced: 


ASTM International (ASTM) 


ASTM D429 Test Methods for Rubber Property - Adhesion to Rigid Substrates 
American Water Works Association (AWWA) 

AWWA Clll Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings 

AWWA — C509 Resilient Seated Gate Valves for Water Supply Service 


AWWA C515 Reduced Wall, Resilient-Seated Gate Valves for Water Supply 
Service 


AWWA — C550 Protective Interior Coatings for Valves and Hydrants 


11/04/2022 02532-1 


1.04 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


Shop drawings shall be submitted for valves and appurtenances, indicating type of joint, 
and lining and coating, etc., in accordance with the specifications. 


Shop drawings shall consist of manufacturer's scale drawings, or catalog cuts, including 
descriptive literature with complete characteristics and specifications, and code 
requirements. 


PART 2 - PRODUCTS 


2.01 


RESILIENT SEATED GATE VALVES: 


Resilient seated, wedge type gate valves shall be manufactured to meet all applicable 
requirements of AWWA C509 or C515. Valves 12-inches and smaller shall be 
bubble-tight at 250 psi water working pressure, tested in both directions. 


Valve bodies shall be of cast or ductile iron and shall have nonrising threaded bronze 
stems acting through a bronze stem nut. Opening nuts shall be 2-inches square and shall 
open counterclockwise. All buried valves shall have mechanical joint ends in compliance 
with AWWA C111. 


Valve wedges shall be of cast iron with resilient seating surfaces permanently bonded to 
the wedges in strict accordance with ASTM D429 or attached to the face of the wedges 
with stainless steel screws. Each valve shall have a smooth, unobstructed water way free 
from sediment pockets. 


Valves shall have low friction, torque-reduction thrust bearings. All O-rings and gaskets 
shall be removable without taking the valves out of service. 


Valve body, bonnet and O-ring plate shall be coated both on interior and exterior with 
fusion bonded epoxy meeting applicable requirements of AWWA C550. 


Resilient seated gate valves shall be as manufactured by Clow Corporation, Oskaloosa, 
IA; Mueller Co., Chattanooga, TN; Kennedy Valve, Elmira, NY; or be an approved equal. 
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PART 3 - EXECUTION 
3.01 INSTALLATION: 


A. All material shall be carefully inspected for defects in workmanship and material, and all 
debris and foreign matter shall be cleaned out of valve openings and seats. Operating 
mechanisms shall be operated to check for proper functioning, and all nuts and bolts shall 
be checked for tightness. 


B. Valves and other equipment which do not operate easily or are otherwise defective shall 
be repaired or replaced at the Contractor's expense. 


C. All valves shall be carefully installed and supported in their respective positions, free 
from all distortion and strain. Care shall be taken to prevent damage or injury to the 
valves and appurtenances during handling and installation. 


D. Valve boxes shall be set plumb, flush with the ground or paved surface, and centered 
directly over the operating nut of the valves. Earth fill shall be carefully tamped around 
the valve box to a distance of 4 feet on all sides of the box or to undisturbed trench faces 
if less than 4 feet. 


E. — Valves shall be operational and accessible at all times during construction and warranty 
period. The Contractor shall verify the proper operation of all valves in the presence of 
the Engineer and/or Owner following completion of the project and prior to the 
acceptance of Substantial Completion. 


END OF SECTION 
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SECTION 02534 


RECONSTRUCTION OF EXISTING SEWERS AND DRAINS 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


This Section covers work required to reconstruct affected piping where proposed water 
mains cross existing street sewers, house sewer connections (referred to as sewers) and 
drains. 


PART 2 - PRODUCTS 


2.01 REPLACEMENT PIPE FOR SEWERS AND DRAINS: 


A. The Contractor shall furnish all pipe, couplings, jointing materials, labor, tools and 
equipment necessary to reconstruct the sections of existing sewers or drains removed. 


B. The size of replacement pipe shall closely approximate the size of existing section to be 
replaced, allowing a watertight joint to be made while maintaining the existing invert and 
slope. 


PART 3 - EXECUTION 


3.01 INSTALLATION: 


A. — Unless field conditions or the plans require otherwise, water mains shall pass over sewers 
and drains, except where, in the opinion of the Engineer, suitable cover and insulation 
cannot be provided. In such cases water mains shall pass under sewers and drains. 


B. The vertical clear distance between water mains and sewers or drains will be no less than 
18-inches, unless otherwise approved by the Engineer, or specifically indicated on the 
drawings. In locations where water mains shall pass over or under existing sewers or 
drains, the Contractor shall plan the laying of the mains such that the joints of a section 
of water main at least 18 feet long are equally distant from the sewer or drain. 


C. | Where proposed water mains pass under existing vitrified clay sewers, and damage to the 
sewer line cannot be prevented, and if approved by the Engineer, the sewer line shall be 
reconstructed using a minimum 9-foot section of ductile iron pipe or PVC sewer pipe. 
The pipe shall be installed such that joints of the reconstructed sewer are at a minimum 
distance of 4.5 feet on either side of the proposed water main. 
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3.02 


3.03 


3.04 


Drains which are shown on the plans or located in the field and are damaged by the 
Contractor shall be replaced with identical materials at the Contractor's expense unless 
the Engineer agrees in writing that the Contractor was not at fault. 


Joints between existing pipe and replacement pipe shall be made with suitable watertight 
sleeves or couplings. 


Joints shall not be backfilled until approved for watertightness by the Engineer. 


Watertightness shall be determined by allowing water to flow through the repaired 
pipeline (street sewers, drains and house connections). If there is any visual leakage under 
these conditions, the pipe will not be accepted as watertight and shall be repaired at the 
Contractor's expense. 


EXISTING SEWERS: 


The composition, diameter, flow direction, approximate locations and depths to inverts 
of street sewers are indicated on the drawings, if known. 


EXISTING DRAINS: 


Existing drains are assumed to be of reinforced concrete pipe, unless otherwise noted on 
the drawings. 


The diameter, flow direction and approximate locations and depths to inverts of drains 
are indicated on the drawings, if known. 


DIVERSION OF SEWAGE FLOWS: 


During construction of the water mains under existing street sewers and replacement of 
required sections of street sewers, sewage flows shall be diverted away from said street 
sewer. This may be accomplished by plugging both ends of the street sewer at the nearest 
manhole and pumping the sewage from the upstream manhole to the next downstream 
manhole. 


The Contractor shall furnish all labor, materials, tools and equipment necessary to divert 
sewage flows from such street sewers. 


During construction of water mains under house sewer connections, and replacement of 
required section of house sewer connections, no sewage flow shall be allowed in the 


house sewer connections. 


END OF SECTION 
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SECTION 02535 


PRECAST CONCRETE WETWELL STRUCTURES 


PART | - GENERAL 


1.01 


1.02 


1.03 


1.04 


WORK INCLUDED: 


This section applies to precast concrete wet wells, dry wells and valve vaults as shown 
on the Drawings and as specified herein. 


RELATED WORK: 

Section 01330, SUBMITTALS 

Section 02300, EARTHWORK 

Section 03302, FIELD CONCRETE 

Section 11304, SUBMERSIBLE WASTEWATER PUMPING EQUIPMENT 
REFERENCES: 
The following standards form a part of this specification as referenced: 
American Concrete Institute 


ACI 308 Standard Practice for Curing Concrete 


ACI 318 Building Code Requirements for Structural Concrete and 
Commentary 
ACI350 Environmental Engineering Concrete Structures 


ASTM International (ASTM) 


ASTM A615 Deformed and Plain’ Billet-Steel Bars for Concrete 
Reinforcement 


ASTM A82 __— Specification for Steel Wire, Plain, for Concrete Reinforcement 
DESIGN REQUIREMENTS: 


Design shall be for "Normal Sanitary Exposure" (Z=115) and shall be done by "Alternate 
Design Method" ACI 318, Appendix B or "Strength Design Method" ACI 318 and as 
amended by ACI 350R. 
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m 


Minimum 28-day compressive strength: fc' = 5,000 psi. 
Reinforcing Steel: ASTM A615 grade 60 deformed bars. 
Concrete cover on reinforcing steel: 1¥2-inches minimum. 


The structures shall have a minimum of 8-inch-thick walls, top slabs and base slabs. 


F. The precast concrete structure shall support its own weight plus the following minimum 
superimposed loads: 


1. 


2. 


Live load on top slab: HS-20 vehicular loading. 
Dead load of soil on top slab: 125 PCF. 


Equivalent lateral fluid pressure - 90 PCF. The top of the pressure diagram shall 
be assumed to originate at Finish Grade as shown on the drawings. 


Uniform live load surcharge of 125 psf applied horizontally to the sides of the 
precast structure. 


G. Provide an anti-floatation footing. The footing and the base of the structure shall be a 
monolithic structure. Base footing design on the following requirements: 


a. Ground water shall be assumed to originate at finish grade. 


b. Provide a factor of safety of 1.15 against flotation based on weight of 
structure only (do not include weight of internal piping or equipment) and 
utilizing only the soil directly over a vertical extension of the footing 
perimeter. 


1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


A. Manufacturer's Data: 


1. 
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Submit manufacturer's specifications and instructions for all manufactured 
materials and products. Include manufacturer's certifications and laboratory test 
reports as required. 


Contractor shall submit the proposed erection procedure for precast units, 
sequence of erection, and required handling equipment. 


A copy of handling and installation instructions and procedures shall be 
transmitted to the Erector. 
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B. Shop Drawings: 


1. 


Submit shop drawings showing complete information for the fabrication and 
installation of precast concrete units. 


Submit member dimensions and cross section, location, size, type and details of 
reinforcement, including special reinforcement and lifting devices necessary for 
handling and erection, joints and waterstops. 


Submit layout, dimensions, and identification of each precast unit corresponding 
to the sequence and procedure of installation. Indicate welded connections by 
AWS standard symbols. Detail inserts, connections, and joints, including 
accessories and construction at opening in precast units. 


Submit location and details of anchorage devices that are to be embedded in 
other construction. Furnish templates if required for accurate placement. 


Submit calculations for record purposes only demonstrating the structural 
integrity of all precast concrete units. All calculations must be stamped by a 
professional structural engineer registered in the state the structure(s) will be 
installed. 


Submit buoyancy calculations for record purposes supporting the sizing of the 
anti-floatation footing. All calculations must be stamped by a professional 
structural engineer registered in the state the structure(s) will be installed. 


Submit concrete mix design including product data for concrete accessories and 
waterproofing materials. 


1.06 STORAGE, HANDLING, TRANSPORTATION 


Units shall be stored in moist condition for at least 14 days and shall be supported in such 
a way as to avoid any deformation, discoloration, or permanent set. Handling and 
transportation shall not produce stresses beyond the allowable stresses or cause cracks 
and spalls. 


PART 2 - PRODUCTS 


2.01 PRECAST SECTIONS: 


A. All precast units shall be tongue and grooved and of shape and section as shown on the 
Drawings. 


B. Cement for all units shall be Type II Portland cement, ASTM C150. 


C. Minimum compressive strength of concrete 5000 psi at 28 days. 
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2.03 


2.04 


Entrained air content of concrete: 6% + 1%. 

Reinforcing steel shall conform to ASTM A 615 grade 60 deformed bars. 

Cast-in-place plates shall conform to ASTM A 36. 

JOINTS: 

Joint gaskets to be flexible self-seating butyl rubber joint sealant installed according to 
manufacturer's recommendations. For cold weather applications, use adhesive with joint 
sealant as recommended by manufacturer. 

Acceptable Materials: 


Kent-Seal No. 2, Ram-Nek or equivalent. 


Joints between precast sections shall conform to related standards and manufacturer's 
instructions. 


All structures greater than 6 ft. diameter and all structures used as wet wells, valve pits 
and other dry-pit type structures shall be installed with exterior joint collars. The joint 
collar shall be installed according to the manufacturer's instructions. Acceptable 


materials: 


1. MacWrap exterior joint sealer as manufactured by Mar-Mac Manufacturing 
Company or equivalent. 


DAMP PROOFING: 


Liquid Asphalt Damp proofing: Non-fibrated asphalt emulsion primer coat followed by 
fibrated asphalt emulsion top coat for below grade wall damp proofing. 


Primer coat Sonneborn Building Products - Hydrocide 600 or equal, cut 20% by volume 
with clean water. 


Top coat Sonneborn Building Products - Hydrocide 700 Mastic, or equal. 
OPENINGS: 

Provide openings in the risers to receive pipes entering the manhole. 

Make openings at the manufacturing plant. 

Size: To provide a uniform annular space between the outside wall of pipe and riser. 


Location: To permit setting of the entering pipes at the correct elevations. 
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E. 


2.05 


A. 


Openings shall have a flexible watertight union between pipe and the manhole base. 
1. Cast into the manhole base and sized to the type of pipe being used. 


2. Type of flexible joint being used shall be approved by the Engineer. Install 
materials according to the Manufacturer's instructions. 


3. Acceptable Manufacturers: 
a. Lock Joint Flexible Manhole Sleeve made by Interpace Corporation. 
b. Kor N Seal made by National Pollution Control System, Inc. 
c. Press Wedge II made by Press-Seal Gasket Corporation. 


d. A-Lok Manhole Pipe Seal made by A-Loc Corporation. 


PRECAST MANUFACTURERS: 


Precast sections shall be manufactured by Concrete Systems Inc., Rotondo Precast, 
Superior Concrete Products or approved equal. 


2.06 ALUMINUM FLOOR DOOR (HATCH): 


A. 


E. 


Access frames and covers shall have a %4-inch thick, one-piece, mill finish, extruded 
aluminum frame, incorporating a continuous concrete anchor and bituminous coating 
applied to the exterior of the frame. Door panels shall be %4-inch thick aluminum diamond 
plate, reinforced to withstand H-20 load ratings. Doors shall open to 90 degrees and 
automatically lock with a stainless steel hold open arm with aluminum release handle. 
Doors shall incorporate enclosed stainless steel compression spring assists and shall close 
flush with the frame. Lifting handle, hinges, and all fastening hardware shall be stainless 
steel. Unit shall lock with stainless steel slam locks with removable keys. Hatches shall 
include a special keyed cylinder lock with access through a weather-tight removable 
deckplate. 


Floor door shall be watertight and a 1%2-inch drainage coupling shall be located in the 
channel frame. 


Floor door shall be installed as shown on the drawings. Unit shall be furnished completely 
fabricated. Hatch cover and frame shall be manufactured by Bilco Co., New Haven, CT; 
Incryo/Milnor, Lima, OH; Halliday Products, Orlando, FL; U.S.F. Fabrication, Hialeah, 
FL; or an approved equal. 


The manufacturer shall guarantee against defects in material or workmanship for a period 
of five (5) years from the date of Owner’s acceptance. 


2-inch-thick polystyrene insulation shall be firmly adhered to the interior cover. 
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F. 


Fall protection, meeting OSHA requirements, shall be hinged hatch safety net. 


PART 3 - EXECUTION 


3.01 


A. 


3.02 


3.03 


3.04 


FABRICATION AND PLACING REINFORCEMENT: 


Detailing and fabrication of reinforcement shall conform to details on drawings, and 
otherwise to the CRSI Code of Standard Practice. 


Bars when placed shall be clean and free from loose mill scale and rust and from coatings 
that reduce bond. 


Place reinforcement of structural members on accessory bolsters and chairs as specified 
in SECTION 03300, for reinforcement of cast-in-place structural members. Accessories 
shall be stainless steel or have plastic tips. 

Specifications for splicing bars given in the ACI Code are applicable to this work. 

All reinforcing shall have adequate cover as required by ACI 318 and 350R. 
PRODUCTION AND CURING: 


Production and curing of the precast units shall in all respects conform to the provisions 
of ACI Standards. 


Each precast unit shall be an integral pour without any construction or cold joints. Floor 
slabs shall be an integral pour with the wall section where practical. 


Structures shall be fabricated from the minimum number of precast sections while 
keeping with transportation and installation restrictions. 


CONDITIONS OF UNITS AND PATCHING: 


Damaged, cracked, or chipped units shall be satisfactorily repaired and patched if 
structurally and architecturally acceptable. The Engineer shall be sole judge as to 
acceptability and their decision shall be final if made within these specifications. All 
exposed to view units to be cleaned to obtain a uniform finish before acceptance is made. 


INSPECTION: 


Material and workmanship shall be at all times subject to inspection by the Engineer and 
ready access for such inspection shall be permitted to all work during fabrication and 
erection. 


Material and workmanship not in conformity with the provisions of this specification may 
be rejected at any time defects are found during the progress of the job. 
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3.05 EMBEDDED AND ATTACHED ITEMS: 


A. Pipe sleeves, inserts, bolts, lifting hooks, dowels, and all other items required for 
transportation and erection shall be patched so that they shall have adequate concrete 
cover in the finished structure. Location to be as shown on Drawings or as required for 
handling and erection. 


3.06 ERECTION: 


A. — Install all precast structures and/or structure sections level and plumb to the elevations 
and in the locations shown on the Drawings. 


B. Installation Tolerances: Install precast units without exceeding the following tolerance 
limits: 


1. Variations from Plumb: 1/4-inch in any 20' run or story height; 1/2-inch total in 
any 40' or longer run. 


2. Variations from Level or Elevation: 1/4-inch in any 20' run; 1/2-inch in any 40' 
run; total plus or minus 1/2-inch at any location. 


3. Variation from Theoretical Position in Plan: Plus or minus 1/4-inch maximum 
at any location. 


4. Offsets in Alignment of Adjacent Members at Any Joint: 1/16-inch in any 10' 
run: 1/4-inch maximum. 


C. Perform jointing in strict accordance with the manufacturer's recommendations. 
D. Make sure all joints are watertight. 
3.07 CLEANING, REPAIRING AND PROTECTION: 


A. After erection is complete, any chipped or damaged units and any depressions left by 
removal of lifting devices shall be properly repaired by the erector. Also, remove all 
erection dirt created during the erection process. Muriatic acid or similar products are 
not to be used without the specific consent of the manufacturer and the Engineer. 


B. All finished work in any way exposed shall be protected by the General Contractor 
against damage. Cutting and patching of any precast concrete shall only be allowed with 
the express permission of the Engineer. Any such work shall only be done by the Erector, 
either at its own expense should the fault be its, or at the expense of the party responsible 
for the damage for the additional work required. 
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3.08 LIQUID ASPHALT DAMPPROOFING APPLICATION: 


A. Apply dampproofing to all concrete tank walls below grade in accordance with the 
manufacturer’s recommendations and at the thickness recommended. 


B. Donot place backfill for at least 24 to 48 hours after application. 


C. Clean any adjacent materials affected by the application of the penetrating dampproofing 
with a material recommended by the dampproofing manufacturer. 


3.09 TESTING: 


A. General 


1. 


Z, 


3. 


Perform leakage tests on all precast concrete tanks prior to backfilling. 
All testing must be performed in the presence of the Engineer. 


Suitably plug all pipes entering precast concrete tank and brace plugs to prevent 
blow out. 


B. Vacuum Test 


1. 


The vacuum test shall be conducted in accordance with ASTM C-1277. Test 
result shall be judged by the length of time it takes for the applied vacuum to 
drop from 10-inches of mercury to 9-inches. If the time is less than 2 minutes, 
the structure will have failed the test. 


If the structure fails the initial test, the Contractor shall locate the leaks and make 
proper repairs. Leaks may be filled with a wet slurry of accepted quick setting 
material. If the structure should again fail the vacuum test, additional repairs 
shall be made, and the structure water tested as specified below. 


B.  Exfiltration Tests Prior to Backfilling: 


1. 
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If the groundwater level has risen above the footing of the structure, the 
Contractor shall lower the groundwater level to a point below the structure 
footing prior to the start of the test. The Contractor shall maintain a groundwater 
level below the structure footing for the duration of the test. 


Fill precast concrete tank with potable water furnished by the Contractor to the 
top of the cover. 


A period of up to 2 hours may be permitted, if the Contractor so wishes, to allow 
for absorption. 
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4. At the end of the absorption period, refill precast concrete tank with water to the 
top of the precast concrete tank cover and begin the 4-hour test period. 


5. At the end of the 4-hour test period, refill precast concrete tank to the top of the 
precast concrete tank cover and measure the volume of water added. The 
leakage for each precast concrete tank shall not exceed 1 gallon per 50 square 
feet of tank wall per 4-hour period. 


3.10 PRECAST CONCRETE TANK REPAIRS: 


A. Correct leakage by reconstruction, replacement of gaskets and/or other methods as 
approved by the Engineer. 


B. The use of lead-wool or expanding mortar will not be permitted. 

C. Subsequent to the repair, tanks shall be refilled as previously described and re-tested until 
such time as the structures can demonstrate compliance with the testing requirements and 
at no additional cost to the Owner. 


D. The Contractor shall dispose of the water as required by the Engineer. 


END OF SECTION 
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SECTION 02536 


PRECAST CONCRETE VAULT AND APPURTENANCES 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


This section covers precast vaults complete, including, but not limited to, bases, walls, 
mortar, frames and covers, as shown on the Drawings and as specified herein. 


1.02 RELATED WORK: 


A. — Section 02300, EARTHWORK 


B. Section 02631, PRECAST MANHOLES 


C. Section 02080, DUCTILE IRON PIPE AND FITTINGS 


D. Section 02514, HYDRANTS AND VALVES 


1.03 REFERENCES: 


A. The following standards form a part of this specification as referenced: 


ASTM 


ASTM 


ASTM 


ASTM 


ASTM 


ASTM 


ASTM 
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A48 


A615 


C32 


C177 


C207 


C478 


C923 


ASTM International (ASTM) 
Gray Iron Castings 


Deformed and Plain  Billet-Steel Bars for Concrete 
Reinforcement 


Sewer and Vault Brick (Made from Clay or Shale) 

Test Method for Steady - State Heat Flux Measurements and 
Thermal Transmission Properties by means of the Guarded-Hot- 
Plates 

Hydrated Lime for Masonry Purposes 


Precast Reinforced Concrete Vault Sections 


Resilient Connectors Between Reinforced Concrete Vault 
Structures and Pipes 
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1.04 


B. 


ASTM Cl227 Standard Specifications for Precast Septic Tank - Watertightness. 
Testing 


American Association of State Highway Transportation Officials (AASHTO) 


AASHTO M198Joints for Circular Concrete Sewers and Culvert Pipe Using Flexible 
Watertight Gaskets 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Manufacturer literature and shop drawings of the materials of this section shall be 
submitted to the Engineer for review. Shop drawings shall indicate locations and 


dimensions of proposed penetrations. 


Test reports as required shall be submitted to the Engineer. 


PART 2 - PRODUCTS 


2.01 


2.02 


GENERAL REQUIREMENTS: 


Precast sections shall conform in shape, size, dimensions, materials, and other respects to 
the details indicated on the drawings or as required by the Engineer. 


The hatch frame and cover shall be the standard frame and cover as specified. The frame 
and cover shall be set by the Contractor to conform accurately to the grade of the finished 
pavement, existing ground surface, or as indicated on the drawings. 


PRECAST CONCRETE SECTIONS: 


All precast concrete sections shall conform to ASTM C478 with the following exceptions 
and additional requirements: 


1. The wall thickness of precast sections shall be as designated on the drawings, 
meeting the following minimum requirements: 


Section Minimum Wall Thickness, in. 
Roof 8 
Walls 6 
Floor 6 


2. Type II cement shall be used except as otherwise approved. 


3. Sections shall be steam cured and shall not be shipped until at least five days after 
having been cast. 
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2.03 


4. Minimum compressive strength of concrete shall be 5000 psi at 28 days. 
5. | No more than two lift holes may be cast or drilled in each section. 


6. The date of manufacture and the name or trademark of the manufacturer shall be 
clearly marked on the inside of the barrel. 


7. Acceptance of the sections will be on the basis of material tests and inspection of 
the completed product. 


8. Steel reinforcement shall be Grade 60 and conform to ASTM A615 with a 
minimum of 1-inch cover. 


9. Design loading shall be AASHTO HS-20-44. 


10. The outside surfaces of the vault shall be thoroughly sealed with bituminous coating 
as herein specified prior to shipping. 


Precast sections shall be manufactured to contain wall and roof openings of the minimum 
size to receive the ends of the pipes and such openings being accurately set to conform to 
line and grade of the pipelines. Subsequent cutting or tampering in the field, for the 
purpose of creating new openings or altering existing openings, will not be permitted 
except as required by the Engineer. 


The Engineer reserves the right to reject any precast section and the rejected unit shall be 
tagged and removed from the job site immediately. 


The Engineer may also require the testing of concrete sections as outlined under Physical 
Requirements in ASTM C478 with the Contractor bearing all testing costs. 


BRICK MATERIALS: 


The brick shall be sound, hard, and uniformly burned brick regular and uniform in shape 
and size, of compact texture, and satisfactory to the Engineer. Brick shall comply with 
ASTM C32, for Grade SS, hard brick, except that the mean of five tests for absorption 
shall not exceed 8 percent by weight. 


Rejected brick shall be immediately removed from the work and brick satisfactory to the 
Engineer substituted. 
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2.04 


2.06 


MORTAR, CEMENT, HYDRATED LIME AND SAND: 


The mortar shall be composed of portland cement, hydrated lime, and sand in which the 
volume of sand shall not exceed three times the sum of the volumes of cement and lime. 
The proportions of cement and lime shall be as required by the Engineer and may vary 
from 1:1/4 for dense hard-burned brick to 1:3/4 for softer brick. In general, mortar for 
Grade SS Brick shall be mixed in the volume proportions of 1:1/2:4-1/2; Portland cement 
to hydrated lime to sand. 


Cement shall be Type II Portland cement as specified for concrete masonry. 
Hydrated lime shall be Type S conforming to ASTM C207. 


The sand shall comply with the specifications for "Fine Aggregate", for concrete masonry 
except that all of the sand shall pass a No. 8 sieve. 


ALUMINUM VAULT LADDERS: 


Aluminum ladders shall be fastened to concrete with stainless steel or aluminum toggle 
or expansion bolts, and fasteners shall be in the locations shown on the shop drawings. 


Ladders shall be solid stock and all-welded construction. Rungs shall be 3/4-inch 
diameter fitted into holes in 1/4-inch by 2-inch rails and welded all around. Tops of ladder 
rails shall have rounded corners or vinyl coverings to prevent injury. Aluminum ladders 
shall include brackets, fasteners, bracing and support. 


ALUMINUM FLOOR DOOR (HATCH): 


Access frames and covers shall have a %4-inch thick, one-piece, mill finish, extruded 
aluminum frame, incorporating a continuous concrete anchor and bituminous coating 
applied to the exterior of the frame. Door panels shall be 4-inch thick aluminum diamond 
plate, reinforced to withstand H-20 load ratings. Doors shall open to 90 degrees and 
automatically lock with a stainless steel hold open arm with aluminum release handle. 
Doors shall incorporate enclosed stainless steel compression spring assists and shall close 
flush with the frame. Lifting handle, hinges, and all fastening hardware shall be stainless 
steel. Unit shall lock with stainless steel slam locks with removable keys. Hatches shall 
include a special keyed cylinder lock with access through a weather-tight removable 
deckplate. 


Floor door shall be watertight and a 1-1/2-inch drainage coupling shall be located in the 
channel frame. 


Floor door shall be installed as shown on the drawings. Unit shall be furnished 
completely fabricated. Hatch cover and frame shall be manufactured by Bilco Co., New 
Haven, CT; Incryo/Milnor, Lima, OH; Halliday Products, Orlando, FL; U.S.F. 
Fabrication, Hialeah, FL; or an approved equal. 
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2.07 


2.08 


2.09 


2.10 


The manufacturer shall guarantee against defects in material or workmanship for a period 
of five (5) years from the date of Owner’s acceptance. 


2-inch thick polystyrene insulation shall be firmly adhered to the interior cover. 

Fall protection, meeting OSHA requirements, shall be hinged hatch safety net. 
EXPANDABLE DRAIN PLUGS: 

Expandable drain plugs shall be manufactured of nylon-6 and rubber and shall seal pipe 
air-tight up to a pressure of 8 psi. Drain plugs shall be equal to Firm Hand Tile 
Expandable Stopper as supplied by T.E. Toomy Co., Inc., Wakefield, MA. 
BITUMINOUS DAMPPROOFING: 


Liquid Asphalt Damp proofing: Non-fibrated asphalt emulsion primer coat followed by 
fibrated asphalt emulsion top coat for below grade wall damp proofing. 


Primer coat: BASF MasterSeal 610 or equal 
Top coat: BASF MasterSeal 614, or equal. 
INSULATION: 


Insulation shall be polystyrene and shall be supplied in boards of full thickness required; 
multiple layers of thinner boards shall not be acceptable. 


Thickness of perimeter insulation shall be 2-inches and shall produce a minimum thermal 
resistance, "R" value, of 5.5 h x ft? x NF/Btu (1.0 m? x K/W) as determined in accordance 
with ASTM C177, at an average mean temperature of 75°F (24°C). 


Adhesive for perimeter insulation shall be compatible with materials for which it will be 
in contact. Adhesive shall be subject to the approval of the Engineer. Adhesive shall be 


that recommended by the manufacturer of the insulation. 


In addition to adhesive, expansion bolts shall be provided to securely fasten insulation to 
the ceiling. 


ACCESSORIES: 


Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall meet 
or exceed AASHTO M-198. 
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Couplings at the vault -pipe interface shall be of the method detailed on the drawings. 
The seal system shall be rubber (with or without stainless steel straps) meeting the 
requirements of ASTM C923 and recommended for this type of connection. Only 
cast-in-place couplings shall be acceptable for new vaults furnished per this specification; 
couplings for core-drilled or cast-in-place openings will be rejected except for 
modifications to existing vaults. 


Vent shall be 6-inch diameter ductile iron pipe with rainproof metal hood and 
noncorrosive screen. 


PART 3 - EXECUTION 


3.01 


INSTALLATION: 

Precast Sections 

1. The precast vault shall be supported on a compacted level foundation of crushed 
stone, as specified in Section 02300 EARTHWORK, at least 6-inches thick, but to 


the depth necessary to reach sound undisturbed earth. 


2: Precast reinforced concrete sections shall be set so as to be vertical and with 
sections in true alignment. 


3. Butyl rubber joint sealant shall be installed between each concrete section. 

4. All holes in sections used for their handling shall be thoroughly plugged with 
mortar. The mortar shall be one part cement to 1-1/2 parts sand, mixed slightly 
damp to the touch (just short of "balling"), hammered into the holes until it is dense 
and an excess of paste appears on the surface, and then finished smooth and flush 
with the adjoining surfaces. 


Brickwork 


1. The brick shall be moistened by suitable means, as required, until they are neither 
so dry as to absorb water from the mortar nor so wet as to be slippery when laid. 


2. Each brick shall be laid as headers in a full bed and joint of mortar without requiring 
subsequent grouting, flushing or filling, and shall be thoroughly bonded as required. 


Castings 


1. | Frames shall be set with the tops conforming accurately to the grade on the 
drawings or as required by the Engineer. 
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Frames shall be set as shown on the drawings and in a full bed of mortar so that the 
space between the top of the concrete section or brick headers and the bottom flange 
of the frame shall be completely filled and made watertight. A thick ring of mortar 
extending to the outer edge of the concrete shall be placed all around the bottom 
flange. The mortar shall be smoothly finished to be flush with the top of the flange 
and have a slight slope to shed water away from the frame. 


Covers shall be left in place in the frames except while work is being performed on 
them. 


D. Accessories 


Accessories shall be installed in accordance with manufacturer's instructions. 


3.02 LEAKAGE TESTS: 


A. Leakage tests shall be made by the Contractor and observed by the Engineer on each 
vault. The test shall be by vacuum or by water exfiltration as described below: 


B. Vacuum Test 


1. 


The vacuum test shall be conducted in accordance with ASTM C-1227. Test 
result will be judged by the length of time it takes for the applied vacuum to drop 
from 15-inches of mercury to 14'-inches. If the time is less than 2 minutes, the 
vault will have failed the test. 


If the vault fails the initial test, the Contractor shall locate the leaks and make proper 
repairs. Leaks may be filled with a wet slurry of accepted quick setting material. 
If the vault should again fail the vacuum test, additional repairs shall be made, and 
the vault water tested as specified below. 


C. Water Exfiltration Test 


1. 
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After the vault has been assembled in place, all lifting holes shall be filled and 
pointed with an approved non-shrinking mortar. All pipes and other openings into 
the vault shall be suitably plugged and the plugs braced to prevent blow out. The 
test shall be made prior to backfilling the structure. If the groundwater table has 
been allowed to rise above the bottom of the vault, it shall be lowered for the 
duration of the test. 
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The vault shall be filled with water to the top of the cone section. If the excavation 
has not been backfilled and observation indicates no visible leakage, that is, no 
water visibly moving down the surface of the vault, the vault may be considered to 
be satisfactorily water-tight. If the test, as described above, is unsatisfactory as 
determined by the Engineer or if the vault excavation has been backfilled, the test 
shall be continued. A period of time may be permitted if the Contractor so wishes, 
to allow for absorption by the vault. At the end of this period, the vault shall be 
refilled to the top of the cone, if necessary, and a measuring time of at least 8 hours 
begun. At the end of the test period, the vault shall be refilled to the top of the cone, 
measuring the volume of water added. This amount shall be extrapolated to a 
24-hour loss rate and the leakage determined on the basis of depth. The leakage for 
each vault shall not exceed one gallon per vertical foot for a 24-hour period. If the 
vault fails this requirement, but the leakage does not exceed 3 gallons per vertical 
foot per day, repairs by approved methods may be made as required by the Engineer 
to bring the leakage within the allowable rate of one gallon per foot per day. 
Leakage due to a defective section or joint or exceeding the 3-gallon per vertical 
foot per day, shall be cause for rejection of the vault. It shall be the Contractor's 
responsibility to disassemble, reconstruct or replace the rejected vault as necessary 
as required by the Engineer. The vault shall then be retested and, if satisfactory, 
interior joints shall be filled and pointed. 


No adjustment in the leakage allowance will be made for unknown causes such as 
leaking plugs, absorption, etc. It shall be assumed that all loss of water during the 
test is a result of leaks through joints or through the concrete. Furthermore, the 
Contractor shall take any steps necessary to assure the Engineer that the water table 
is below the bottom of the vault throughout the test. 


If the groundwater table is above the highest joint in the vault, and there is no 
leakage into the vault, as determined by the Engineer, such a test can serve to 
evaluate water-tightness of the vault. However, if the Engineer is not satisfied with 
the results, the Contractor shall lower the water table and carry out the test as 
described hereinbefore. 


3.03 CLEANING: 


All new vaults shall be thoroughly cleaned of all silt, debris and foreign matter of any 
kind, prior to final inspection. 


END OF SECTION 
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SECTION 02631 


PRECAST MANHOLES 


PART 1 - GENERAL 


1.01 


1.02 


1.04 


WORK INCLUDED: 


This Section covers all precast manholes and catch basins complete, including, but not 
limited to, bases, walls, cones, mortar, inverts, frames and covers. 


RELATED WORK: 

Section 02300, EARTHWORK 
Section 02745, PAVING 

Section 03302, FIELD CONCRETE 
SYSTEM DESCRIPTION: 


Precast sections shall conform in shape, size, dimensions, materials, and other respects to 
the details indicated on the drawings or as required by the Engineer. 


All manholes and catch basins shall have concrete bases. Concrete bases shall be precast 
unless otherwise specified. Invert channels shall be formed of brick and mortar upon the 
base. 

REFERENCES: 


The following standards form a part of this specification as referenced: 


ASTM International (ASTM) 


ASTM A48 Gray Iron Castings 

ASTM C32 Sewer and Manhole Brick 

ASTM C144 Aggregate for Masonry Mortar 

ASTM (C207 Hydrated Lime for Masonry Purposes 

ASTM C478 Precast Reinforced Concrete Manhole Sections 
ASTM C923 Specification for Resilient 


Connectors Between Reinforced 
Concrete Manhole Structures and Pipes 
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ASTM C1244 Standard Test Method for Concrete Sewer Manholes by the 
Negative Air Pressure (Vacuum) Test. 


American Association of State Highway and Transportation Officials (AASHTO) 


AASHTO M198Joints for Circular Concrete Sewer and Culvert Pipe Using 
Flexible Watertight Gaskets 


Occupational Safety and Health Administration 
OSHA 29 CFR 1910.27 Fall Prevention Protection 


1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


A.  Manufacturer’s literature of the materials of this section. 
B. Test reports as required by the Engineer. 

PART 2 - PRODUCTS 

2.01 PRECAST CONCRETE SECTIONS: 


A. All precast concrete sections shall conform to ASTM C478 with the following exceptions 
and additional requirements: 


1. The wall thickness of precast sections shall be as designated on the drawings, 
meeting the following minimum requirements: 


Section Diameter (Inches) Minimum Wall Thickness (Inches) 
48 5 
60 6 
72 7 
84 8 


2. Type II cement shall be used except as otherwise approved. 


3. Sections shall be steam cured and shall not be shipped until at least five days after 
having been cast. 


4. Minimum compressive strength of concrete shall be 4000 psi at 28 days. 


5. | No more than two lift holes may be cast or drilled in each section. 
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2.02 


6. The date of manufacture and the name or trademark of the manufacturer shall be 
clearly marked on the inside of each precast section. 


7. Acceptance of the sections will be on the basis of material tests and inspection of 
the completed product. 


8. Circumferential steel reinforcement in walls and bases shall be a minimum of 0.12 
sq. in./lin. ft. for 4-foot diameter sections and 0.15 sq. in./lin. ft. for 5- and 6-foot 
diameter sections. Reinforcing shall extend into tongue and groove. 


Conical reducing sections shall have a wall thickness not less than 5-inches at the bottom 
and wall thickness of 8-inches at the top. Conical sections shall taper from a minimum 
of 48-inches diameter to 24 or 30-inches diameter at the top, as shown on the drawings. 


Except where insufficient depth of cover dictates the use of a shorter base, bases shall be 
a minimum of 4 feet in height. 


Slab top sections and flat riser sections (Grade Rings) shall conform to the contract 
drawings, with particular attention focused upon the reinforcing steel and be designed to 
meet or exceed an HS-20 Loading requirement. 


The tops of the bases shall be suitably shaped by means of accurate ring forms to receive 
the riser sections. 


Precast sections shall be manufactured to contain wall openings of the minimum size to 
receive the ends of the pipes, such openings being accurately set to conform with line and 
grade of the sewer or drain. Subsequent cutting or tampering in the field, for the purpose 
of creating new openings or altering existing openings, will not be permitted except as 
required by the Engineer. 


The exterior surfaces of all precast manhole bases, walls, and cones shall be given a 
minimum of one shop coat of bituminous dampproofing. 


The Engineer reserves the right to reject any unsatisfactory precast section and the 
rejected unit shall be tagged and removed from the job site immediately. 


The Engineer may also require the testing of concrete sections as outlined under Physical 
Requirements in ASTM C478 with the Contractor bearing all testing costs. 


BRICK MATERIALS: 


Brick shall be sound, hard, and uniformly burned brick, regular and uniform in shape and 
size, of compact texture, and satisfactory to the Engineer. Bricks shall comply with 
ASTM C32, for Grade SS, hard brick, except that the mean of five tests for absorption 
shall not exceed 8 percent by weight. 
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2.03 


Rejected brick shall be immediately removed from the work and brick satisfactory to the 
Engineer substituted. 


Mortar shall be composed of Portland cement, hydrated lime, and sand in which the 
volume of sand shall not exceed three times the sum of the volumes of cement and lime. 
The proportions of cement and lime shall be as required by the Engineer and may vary 
from 1:1/4 for dense hard-burned brick to 1:3/4 for softer brick. In general, mortar for 
Grade SS Brick shall be mixed in the volume proportions of 1:1/2:4-1/2; Portland cement 
to hydrated lime to sand. 


Cement shall be Type II Portland cement as specified for concrete masonry. 
Hydrated lime shall be Type S conforming to ASTM C207. 


The sand shall comply with ASTM C144 specifications for "Fine Aggregate," except that 
all of the sand shall pass a No. 8 sieve. 


FRAMES, GRATES, COVERS AND STEPS: 


Castings shall be of good quality, strong, tough, even-grained cast iron, smooth, free from 
scale, lumps, blisters, sandholes, and defects of every nature which would render them 
unfit for the service for which they are intended. Contact surfaces of covers and frame 
seats shall be machined to prevent rocking of covers. 


All castings shall be thoroughly cleaned and may be subject to a careful hammer 
inspection at the Engineer's discretion. 


Castings shall be ASTM A48 Class 30B or better. 


The surface of the manhole covers shall have a diamond pattern with the cast words 
"SEWER". 


Manhole frames with 32-inch covers for 30-inch openings shall be 500 pounds minimum 
by EJ, No. V-1419; Quality Water Products, Style 47; Neenah Foundry Co., R1740B or 
approved equal. 


Watertight type manhole frames with 32-inch diameter covers (bolted and gasketed) shall 
be EJ, No. 2006APT 2008ZPT; Quality Water Products, Style C47WT; Neenah Foundry 
Co., R-1916-H or approved equal. 


Manhole frames with 26-inch covers for 24-inch openings shall be 475 pounds minimum 
by EJ No. 2110 (formerly LK110A); Neenah Foundry Co. R1720; Quality Water 
Products, Style 40; or approved equal. 


Watertight type manhole frames with 26-inch diameter covers (bolted and gasketed) shall 
be EJ No. 1268; Mechanics Iron Foundry Type A2073; Quality Water Products, Style 
AOWT; or approved equal. 
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2.04 


Frostproof manhole frames, with 30-inch diameter covers and inner lids, shall be R-1755 
series by Neenah Foundry Co., Neenah, WI; 2006A1 2009Z by EJ, Brockton, MA; 
B-3045 (or similar) by Mechanics Iron Foundry, Boston, MA; or approved equal. 


2-inch thick polystyrene insulation shall be firmly adhered to all frostproof inner lids. 


Manhole steps shall conform to ASTM C478 requirements and shall be fabricated of 
either extruded aluminum or steel reinforced plastic. Steps shall be uniformly spaced at 
a maximum of 12-inches unless otherwise shown on the drawings. 


SEWER MANHOLE ACCESSORIES: 


Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall meet 
or exceed AASHTO M-198. 


Couplings at the manhole-pipe interface shall be made with a rubber seal system (with or 
without stainless steel straps) meeting the requirements of ASTM C923 and 
recommended for this type of connection. 


Stubs installed as specified and indicated on the drawings shall be short pieces of the 
same class pipe as that entering the manhole and shall have either stoppers or end caps as 
shown on the drawings. Stoppers or end caps shall be especially designed for that 
application. 


PART 3 - EXECUTION 


3.01 


A. 


INSTALLATION: 
PRECAST SECTIONS: 


1. Precast bases shall be supported on a compacted level foundation of crushed stone, 
as specified in Section 02300 EARTHWORK, at least 6-inches thick, but shall vary 
to the depth necessary to reach sound undisturbed earth. 


2: Precast reinforced concrete sections shall be set vertical and with sections in true 
alignment. 


3. Butyl rubber joint sealant shall be installed between each concrete section. Catch 
basin sections do not require joint sealant if so indicated on the drawings. 


4. All holes in sections used for handling the sections shall be thoroughly plugged 
with mortar. Mortar shall be one part cement to 1-1/2 parts sand, mixed slightly 
damp to the touch (just short of "balling"), hammered into the holes until it is dense 
and an excess of paste appears on the surface, and then finished smooth and flush 
with the adjoining surfaces. 
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B. BRICK WORK: 


es 


Bricks shall be moistened by suitable means, as required, until they are neither so 
dry as to absorb water from the mortar nor so wet as to be slippery when laid. 


Each brick shall be laid as a header in a full bed and joint of mortar without 
requiring subsequent grouting, flushing or filling, and shall be thoroughly bonded 
as directed. 


The brick inverts shall conform accurately to the size of the adjoining pipes. Side 
inverts shall be curved and main inverts (where direction changes) shall be laid out 
in smooth curves of the longest possible radius which is tangent to the centerlines 
of adjoining pipe. 


C. CASTINGS: 


1. 


Cast iron frames, grates and covers shall be as specified. The frames and covers 
shall be set by the Contractor to conform accurately to the grade of the finished 
pavement, existing ground surface, or as indicated on the drawings. Frames shall 
be adjusted to meet the street surface. 


Cast iron manhole frames and covers not located in paved areas shall be set 6-inches 
above finished grade, at a height as required by the Engineer, or as indicated on the 
drawings. The top of the cone shall be built up with a minimum of | course and a 
maximum of 5 courses of brick and mortar used as headers for adjustment to final 
grade. 


Frames shall be set concentric with the top of the concrete section and in a full bed 
of mortar so that the space between the top of the concrete section or brick headers 
and the bottom flange of the frame shall be completely filled and made watertight. 
A thick ring of mortar extending to the outer edge of the concrete shall be placed 
all around the bottom flange. The mortar shall be smoothly finished to be flush 
with the top of the flange and have a slight slope to shed water away from the frame. 


Covers and/or grates shall be left in place in the frames, for safety reasons, except 
while work is being performed. 


D. ACCESSORIES: 


1. 


2: 
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Accessories shall be installed in accordance with manufacturer's instructions. 


Stubs shall be set accurately to the dimensions indicated on the drawings. Stubs 
shall be sealed with suitable watertight plugs. 
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3.02 LEAKAGE TESTS: 


A. Leakage tests shall be made by the Contractor and observed by the Engineer on each 
manhole. The test shall be by vacuum or by water exfiltration as described below: 


B. VACUUM TEST: 


1. 


The vacuum test shall be conducted in accordance with ASTM C1244. Test results 
will be judged by the length of time it takes for the applied vacuum to drop from 
10 inches of mercury to 9 inches. If the time is less than that listed in Table | of 
ASTM C1244, the manhole will have failed the test. Test times from Table 1 are 
excerpted below. 


TABLE 1 
Minimum Test Times for Various Manhole Diameters 


Diameter (Inches) 


Depth (Feet) 48 60 72 
Times (Seconds) 

0-12 30 39 49 

12-16 40 52 67 

16-20 50 65 81 

20-24 59 78 97 

26-30 74 98 121 


If the manhole fails the initial test, the Contractor shall locate the leaks and make 
proper repairs. Leaks may be filled with a wet slurry of accepted quick setting 
material. If the manhole should again fail the vacuum test, additional repairs shall 
be made, and the manhole water tested as specified below. 


C. WATER EXFILTRATION TEST: 


1. 
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After the manhole has been assembled in place, all lifting holes shall be filled and 
pointed with an approved non-shrinking mortar. All pipes and other openings into 
the manhole shall be suitably plugged and the plugs braced to prevent blow out. 
The test shall be made prior to placing the shelf and invert. If the groundwater table 
has been allowed to rise above the bottom of the manhole, it shall be lowered for 
the duration of the test. 
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The manhole shall be filled with water to the top of the cone section. If the 
excavation has not been backfilled and observation indicates no visible leakage, 
that is, no water visibly moving down the surface of the manhole, the manhole may 
be considered to be satisfactorily water-tight. If the test, as described above, is 
unsatisfactory as determined by the Engineer or if the manhole excavation has been 
backfilled, the test shall be continued. A period of time may be permitted if the 
Contractor so wishes, to allow for absorption by the manhole. At the end of this 
period, the manhole shall be refilled to the top of the cone, if necessary, and a 
measuring time of at least 8 hours begun. At the end of the test period, the manhole 
shall be refilled to the top of the cone, measuring the volume of water added. This 
amount shall be extrapolated to a 24-hour loss rate and the leakage determined on 
the basis of depth. The leakage for each manhole shall not exceed one gallon per 
vertical foot for a 24-hour period. If the manhole fails this requirement, but the 
leakage does not exceed 3 gallons per vertical foot per day, repairs by approved 
methods may be made as required by the Engineer to bring the leakage within the 
allowable rate of one gallon per foot per day. Leakage due to a defective section 
or joint or exceeding the 3 gallon per vertical foot per day, shall be cause for 
rejection of the manhole. It shall be the Contractor's responsibility to uncover the 
rejected manhole as necessary and to disassemble, reconstruct or replace it as 
required by the Engineer. The manhole shall then be retested and, if satisfactory, 
interior joints shall be filled and pointed. 


No adjustment in the leakage allowance will be made for unknown causes such as 
leaking plugs, absorption, etc. It shall be assumed that all loss of water during the 
test is a result of leaks through joints or through the concrete. Furthermore, the 
Contractor shall take any steps necessary to assure the Engineer that the water table 
is below the bottom of the manhole throughout the test. 


If the groundwater table is above the highest joint in the manhole, and there is no 
leakage into the manhole, as determined by the Engineer, such a test can serve to 
evaluate water-tightness of the manhole. However, if the Engineer is not satisfied 
with the results, the Contractor shall lower the water table and carry out the test as 
described hereinbefore. 


3.03 CLEANING: 


All new manholes shall be thoroughly cleaned of all silt, debris and foreign matter of any 
kind, prior to final inspection. 


END OF SECTION 
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SECTION 02745 
PAVING 
PART 1 - GENERAL 
1.01 WORK INCLUDED: 


The Contractor shall furnish all labor, materials and equipment and shall replace the 
pavements as indicated on the drawings and as herein specified. 


1.02 RELATED WORK: 


A. — Section 00890, PERMITS 


B. — Section 01562, DUST CONTROL 

C. — Section 02300, EARTHWORK 

D. Section 02631, PRECAST MANHOLES 
E. — Section 09900, PAINTING 


1.03 SYSTEM DESCRIPTION: 
A. GENERAL 
The types of pavement systems to be utilized on this project are as follows: 
B. TYPE 1-—COLD PLANING (MILLING) WITH OVERLAY PAVEMENT: 


Areas shall be paved with temporary trench binder course pavement, 2-inches thick, as 
soon as practicable after the installation of individual pipeline segments and shall be 
maintained until the installation of permanent trench binder course pavement, 4-inches 
thick, and permanent top course pavement, 1-¥2-inches thick, including 12-inch trench 
cutbacks. Permanent trench course pavement shall be installed flush with the existing 
pavement and maintained until the following year or, at a minimum, until the permanent 
trench pavement has been in place not less than 90 days, until such time the mill and 
overlay pavement shall be installed as approved by the Engineer. Prior to the installation 
of the overlay top course pavement, the entire lane or roadway width shall be cold planed 
to remove 1'2-inches of the pavement at the crown of the road and 2-inches of the 
pavement at the curb line. The roads shall then be overlayed with a permanent top course 
pavement, 1%-inches thick. Mill and overlay top course pavement shall be performed 
only with the approval of the Engineer. Type 1 pavement shall be installed on Elm Street, 
Miller Terrace, and Pine Street. 
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C. TYPE2—PERMANENT TRENCH PAVEMENT: 


The trench shall be backfilled using controlled low strength material as shown in the 
drawings and specified herein and plated with recessed steel plates as soon as practicable 
after installation of individual pipeline segments. The trench shall be maintained until 
such time that the controlled low strength material has properly set and permanent trench 
binder course pavement, 4-inches thick, and permanent trench top course pavement, 1-'2- 
inches thick, including 12-inch trench cutbacks per the contract drawings, shall be 
installed. Joints between the permanent trench pavement and the existing pavement shall 
be treated using the infrared treatment method as specified herein. Permanent trench 
binder course and trench top course pavement shall be installed only with the approval 
of the ENGINEER and OWNER. Type 2 paving shall be installed on East Main Street. 


1.04 REFERENCES 


The following standards form a part of these specifications and indicate the minimum 
standards required: 


American Society for Testing and Materials (ASTM) 


ASTM D1557 Test for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 10 Pound Rammer and 18-Inch Drop 


Massachusetts Department of Transportation (MassDOT) 
Standard Specifications for Highways and Bridges 


MassDOT 403 Reclaimed Base Course 
MassDOT 405 Gravel Base Course 

MassDOT 420 Hot Mix Asphalt Base Course 
MassDOT 460 Hot Mix Asphalt Pavement 
MassDOT 476 Cement Concrete Pavement 
MassDOT 860 Reflectorized Pavement Markings 


Federal Specifications 


SS-S-1401 Sealants, Joint, Non-Jet-Fuel-Resistant, Hot Applied, for Portland 
Cement and Asphalt Concrete Pavement 


AASHTO Standard Specifications for Materials and Methods of Sampling and Testing 
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1.05 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Complete job mix formula shall be submitted to the Engineer at least two weeks before 
any of the work of this section is to begin. 


PART 2 - PRODUCTS 


2.01 


2.02 


2.03 


GRAVEL SUBBASE: 


Gravel subbase shall consist of inert material that is hard durable stone and coarse sand, 
free from loam and clay, surface coatings and deleterious materials. 


Gradation requirements for gravel subbase shall be as specified in Section 02300, 
EARTHWORK for Dense Graded Crushed Stone for Subbase. 


RECLAIMED SUBBASE: 


Reclaimed subbase shall consist of crushed asphalt pavement, crushed cement concrete, 
and gravel borrow (as specified in paragraph 2.02) uniformly pre-mixed. 


Reclaimed subbase mixtures shall be within the composition limits in accordance with 
MassDOT M1.11.0, with constituents that conform to Table A, below. 


The approved source of reclaimed pavement borrow material shall be processed by 
mechanical means. The equipment for producing crushed material shall be of adequate 
size and with sufficient adjustments to produce the desired materials. The processed 
material shall be stockpiled in such a manner as to minimize segregation of particle 
sizes. All reclaimed pavement borrow material shall come from approved stockpiles. 


HOT MIX ASPHALT PAVEMENT: 
Pavements shall consist of hot mix asphalt. 
Pavement mixtures shall be within the composition limits of base courses, binder courses, 


top courses and surface treatment, in accordance with MassDOT M3.11.03, with 
constituents that conform to Table A, below. 
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TABLE A 


PERCENT BY MASS PASSING SIEVE DESIGNATION 


Low 
Permeability 
Standard Reclaimed Base Binder Top Mod. Surface Dense Dense 
Sieves Subbase Course Course Course Top Treat. Binder Top 
(in.) Course Course Course 
3 in 100 
2 in 100 
1-1/2 in 70-100 
lin 57-87 100 100 100 
%4 in 50-85 80-100 95-100 80-100 
5/8 in 100 
Yin 40-65. 55-75 95-100 79-100 65-80 100 
3/8 in 80-100 68-88 100 80-100 
No.4 30-60 20-45 28-50 50-76 48-68 80-100 48-65 55-80 
No.8 15-33 20-38 =. 37-49. 33-46 64-85 337-49 48-59 
No.16 26-40 20-40 46-68 36-49 
No.30 8-17 8-22. 17-29 14-30 26-50 17-30 824-38 
No.50 8-24 4-12 5-15 10-21 99-21 13-31 10-22 = 14-27 
No.100 5-16 6-16 7-17 6-18 
No.200 0-10 0-4 0-5 2-7 2-6 3-8 0-6 4-8 
Binder 4-5 4.5-5.5 5.6-7.0 5.1-6 7-8 5.1-6 7-8 


Percentages shown for aggregate sizes are stated as proportional percentages of total 


aggregate for the mix. 


Unless authorized by the Engineer, no Job-Mix Formula will be approved which 


specifies: 


C. — The joint sealant shall be a hot poured rubberized emulsified asphalt sealant meeting the 


More than 45% passing No. 8 for Top and Dense Binder Courses 
More than 38% passing No. 8 for Modified Top Course 
More than 55% passing No. 8 for Dense Mix 

Less than 4% passing No. 200 for Top Course. 
Less than 6% bitumen for Top Course. 


requirements of FS SS-S-1401. 


D. The tack coat shall be an asphalt emulsion, RS-1 if required, conforming to MassDOT 


Section M3.03.0. 
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2.04 


2.05 


SEAL COAT: 


Seal coats shall be within the composition limits for protective seal coat emulsion in 
accordance with MassDOT M3.03.3. 


Silica sand when blended with seal coat emulsion shall be No. 30 silica sand. 
PAVEMENT MARKINGS: 
Pavement markings shall conform to the requirements of MassDOT 860. 


The mixture of the marking material shall be within the composition limits for 
reflectorized pavement markings as described in the MassDOT Specifications as follows: 


1. Fast drying traffic paint - M7.01.10/11. 
2. Fast drying white and yellow water-borne traffic paints - M7.01.23/24. 


Application of the glass beads to be used as reflector material on the striping shall 
conform to Sections 860.62 and M7.03.07 of the MassDOT Specifications. 


PART 3 - EXECUTION 


3.01 


3.02 


3.03 


GENERAL: 


Paving courses required for the project shall be as shown on the drawings and as specified 
herein. Pavement thicknesses specified are measured in compacted inches. If a pavement 
course thickness exceeds 2-1/2 compacted inches, the course shall be installed in multiple 
lifts with each lift not exceeding 2-1/2 compacted inches in thickness. 


GRAVEL SUBBASE: 


The gravel subbase to be placed under pavement shall consist of 12-inches of gravel 
evenly spread and thoroughly compacted. 


The gravel shall be spread in layers not more than 4-inches thick, compacted measure. 
All layers shall be compacted to not less than 95 percent of the maximum dry density of 
the material as determined by ASTM D1557 Method C at optimum moisture content. 


RECLAIMED SUBBASE: 


The reclaimed borrow material to be placed under the pavement shall consist of 12-inches 
of reclaimed borrow material evenly spread and thoroughly compacted. 


The reclaimed borrow material shall be spread and compacted in layers not exceeding 4- 
inches thick, compacted measure, except the last layer of reclaimed pavement borrow 
material shall be 2-inches thick, compacted measure. All layers shall be compacted to 
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not less than 95 percent of the maximum dry density of the material as determined by 
ASTM D1557 Method C at optimum moisture content. 


3.04 TEMPORARY BITUMINOUS PAVEMENT: 


A. | Where specified and required by the Engineer and after placement of the gravel subbase, 
the Contractor shall place temporary bituminous pavement above the trench, between the 
edges of the existing pavement. It shall consist of hot mix asphalt, 4-inches thick 
(installed in lifts no more than 2-inches thick), in accordance with MassDOT 460. 


B. The temporary pavement shall be repaired as necessary to maintain the surface of the 
pavement until replaced by permanent pavement. When so required by the Engineer, the 
Contractor shall remove the temporary pavement and install or regrade the subbase for 
installation of permanent pavement. 


3.05 PERMANENT BITUMINOUS PAVEMENT: 


A. The bituminous paving mixture, equipment, methods of mixing and placing, and the 
precautions to be observed as to weather, condition of base, etc., shall be in accordance 
with MassDOT 460. 


B. BASE COURSE AND BINDER COURSE PAVEMENT: 


1. Immediately prior to installing the base and/or dense binder course, the trimmed 
edges shall be made stable and unyielding, free of loose or broken pieces and all 
edges shall be thoroughly broomed clean. Contact surfaces of trench sides, 
curbings, manholes, catch basins, or other appurtenant structures in the pavement 
shall be painted thoroughly with a uniform coating of asphalt emulsion (tack coat), 
just before any mixture is placed against them. 


2. The binder course shall be repaired as necessary to maintain the surface of the 
pavement until placement of the permanent overlay. If required, the Contractor 
shall place a leveling course before placing the permanent overlay. 


C. CURB-TO-CURB TOP COURSE PAVEMENT (PERMANENT OVERLAY): 


1. | Curb-to curb top course pavement shall be placed over the trench or full width as 
shown on the drawings or as specified. 


2. Prior to placement of the curb-to curb top course pavement, the entire surface over 
which the curb-to curb top course is to be placed shall be broom cleaned and tack 


coated. 


3. Curb-to curb top course or surface treatment pavement placed over trenches may 
be feathered to meet existing paved surfaces, if approved by the Engineer. 
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3.06 


3.07 


4. Prior to placing full width top course or surface treatment pavements, keyways shall 
be cut in all intersecting streets. 


COLD PLANING (MILLING): 


The Contractor shall remove bituminous concrete pavement by use of approved "cold 
planer" equipment to a depth sufficient to apply a curb-to-curb permanent overlay of 1 
¥Y2-inches of bituminous concrete pavement. Existing pavement shall be removed to a 
depth of 142-inches at the road centerline and 2-inches at the curb line. 


The equipment shall be capable of accurately and automatically establishing profile 
grades along each edge of the machine by referencing from the existing pavement by 
means of a ski or matching shoe from an independent grade control and shall have an 
automatic system for controlling cross slope at a given rate. 


The machine shall be equipped with an integral loading means to immediately remove 
material being cut from the surface of the roadway and discharge cuttings into a truck, all 
in one operation. All planing machinery shall be equipped with dust-control devices to 
prevent any dust produced in the cutting operation from escaping into the air. 


The bituminous surfaces being planed and profiled shall be removed to a depth, width, 
grade and cross section required by the Engineer. Loose material resulting from the 
operation shall be the property of the Owner unless otherwise required by the Engineer. 


The planed surface shall provide a smooth riding surface free from severe gouges, 
continuous grooves, ridges, oil film and other imperfections of workmanship and shall 
have a uniform surface appearance exclusive of broken or cracked underlying pavement. 


All existing pavement around castings shall be removed with hand cold planing 
equipment or by the use of hand tools if necessary. Any castings damaged or disturbed 
shall be removed and replaced as required by the Engineer, at the Contractor's expense. 


PAVEMENT PLACEMENT: 


Unless otherwise permitted by the Engineer for particular conditions, only machine 
methods of placing the pavement shall be used. The equipment for spreading and 
finishing shall be mechanical, self-powered pavers, capable of spreading and finishing 
the mixture true to line, grade, width and crown. The mixtures shall be placed and 
compacted only at such times as to permit proper inspection and checking by the 
Engineer. 


After the paving mixtures have been properly spread, initial and intermediate compaction 
shall be obtained by the use of steel wheel rollers having a weight of not less than 240 
pounds per inch width of tread. 


Final rolling of the top course or surface treatment pavement shall be performed by a steel 
wheel roller weighing not less than 285 pounds per inch width of tread at a mix 
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3.08 


5.09 


temperature and time sufficient to allow for final smoothing of the surface and thorough 
compaction. 


Immediately after placement of top course or surface treatment pavement, all joints 
between the existing and new top course or surface treatment pavements shall be sealed 
with hot poured rubberized asphalt joint sealant. 


Where there is no backing for the edges of the curb-to-curb pavement, the Contractor 
shall provide a gravel transition. The gravel transition shall be installed immediately after 
the pavement is placed, shall be feathered and extend a minimum of 18-inches, and shall 
be compacted using the same equipment as for pavement compaction. The gravel shall 
be uniformly graded material with a maximum size of 3/8- to ¥2-inch. 


When required by the Engineer, the Contractor shall furnish and install additional paving 
to provide satisfactory transition for driveways and walkways impacted by a new 
curb-to-curb pavement installation. The transition installation will be considered 
incidental to the curb-to-curb pavement installation. 


ADDITIONAL PAVING: 


If the Engineer determines that the existing bituminous concrete pavement on local streets 
is thicker than the permanent pavement specified herein, the Contractor may be required 
to install hot mix asphalt to obtain the depth of the existing pavement. 


If for the installation of full width paving, the Engineer determines that the existing road 
surface requires additional leveling pavement, then the Contractor shall install additional 
hot mix asphalt to bring the section to proper line and cross section. Additional paving 
required to restore the proper line and cross section of binder course installed by the 
Contractor which has become rough and uneven shall be furnished and installed at the 
expense of the Contractor. 


RAISING AND ADJUSTING CASTINGS: 


In areas of permanent top course paving, existing municipally-owned catch basin and 
manhole castings and valve boxes shall be raised to the proper grade where required by 
the Engineer. 


Castings owned by private utilities shall be raised by their own forces. The Contractor 
shall be responsible for coordinating this work. 


The method of adjusting these castings shall be as follows: Cut around catch basin or 
manhole castings a minimum of 8-inches from casting. Excavate and if required rebuild 
up to 12-inches of masonry below the bottom of the casting. Backfill with suitable 
material and compact to bottom of casting. Place high, early strength cement or 
bituminous concrete collar, as directed, to approximately 1%2-inches below the raised 
casting grade. Masonry work shall conform to Section 02631, PRECAST MANHOLES. 


06/01/2022 02745-8 


3.10 


3.11 


In some areas, raising of castings may not be required. Where required by the Engineer, 
castings not to be raised shall have at least 12-inches of bituminous concrete pavement 
chipped and removed around the casting. New bituminous concrete pavement shall be 
placed and compacted around such castings to approximately 1-1/2-inches below the top 
of the casting. The overlay course shall then be sloped down to the level of the casting. 


The method of raising valve boxes shall be as follows: Cut around valve box a minimum 
of 8-inches from valve box. Excavate as required and raise the valve box. Pour high 
early strength cement or bituminous concrete collar, as directed, to approximately 
1-1/2-inches below the top of the valve box. 


Castings which need to be raised or adjusted to complete permanent curb to curb paving 
shall be done immediately prior to paving. 


PAVEMENT MARKINGS: 


The Contractor shall replace all pavement markings removed or covered-over in carrying 
out the work, and as required by the Engineer, no sooner than 48 hours after completion 
of permanent pavement. The markings shall be 4-inches wide, white or yellow, single or 
double lines as required. 


When required by the Engineer, the Contractor shall provide temporary markings at no 
additional cost to the Owner. 


PAVEMENT REPAIR: 
If required in the contract or if permanent pavement becomes rough or uneven, permanent 
pavement patches and trenches shall be repaired and brought to grade utilizing "infrared" 


paving methods following completion of the construction. 


The Contractor performing the work shall use care to avoid overheating the pavement 
being repaired. 


Pavement repair shall extend a minimum of 6-inches beyond all edges of the pavement 
patch to assure adequate bonding at the pavement joints. 


END OF SECTION 
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SECTION 02771 


CURBING 


PART 1 - GENERAL 


1.01 


1.03 


1.04 


WORK INCLUDED: 


This section covers furnishing and installation of granite curb, hot mix asphalt curb and 
precast parking curb, where required, as shown on the Drawings and herein specified. 


This section also covers replacement of curbing removed during construction. 
RELATED WORK: 

Required earthwork is specified under Section 02300 EARTHWORK. 
Section 02745, PAVING. 

REFERENCES: 

The following standards form a part of these specifications, as referenced: 


Massachusetts Department of Transportation (MassDOT) Standard Specifications for 
Highways and Bridges 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings, showing dimensions of typical curb sections. 


PART 2 - PRODUCTS 


2.01 


GRANITE CURBING: 


Granite curbing shall be Type VAI conforming to Subsection M9.04.1 of the latest edition 
of the MassDOT Standard Specifications for Highways and Bridges. 


Special shapes and corners shall be supplied as required. 
GRANITE EDGING: 


Granite edging shall be Type SB conforming to Subsection M9.04.2 of the latest edition 
of the MassDOT Standard Specifications for Highways and Bridges. 


Special shapes and corners shall be supplied as required. 
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2.03 


HOT MIX ASPHALT CURB 


Curb shall conform to Subsection M3.11.6 of the latest edition of the MassDOT Standard 
Specifications for Highways and Bridges. 


PRECAST PARKING LOT CURB: 
Precast parking lot curb shall be formed with concrete rated at 3500 psi at 28 days. 


The manufacturer shall maintain at the manufacturing site a record of material used and 
their sources, and a copy of concrete mix designs. 


Precast parking lot curb shall be the Standard Precast Bumper Curb as manufactured by 
Durastone Co., Lincoln, RI, or approved equal. 


PART 3 - EXECUTION 


3.01 


3.02 


GRANITE CURBING: 


Removal and resetting and/or removal and replacing of granite curbing shall be in 
accordance with Subsection 580 of the latest edition of the MassDOT Standard 
Specifications for Highways and Bridges. The curbing shall have a 7-inch reveal unless 
otherwise required by the Engineer. 


Except as modified herein or on the drawings, installation of curbing shall conform to 
Section 500 of the MassDOT Standard Specifications for Highways and Bridges. 


Excavation shall be made to the bottom of the 6-inch gravel base below the curbing, the 
trench being sufficiently wide to permit thorough tamping. The base shall be compacted 
to a firm, even surface and shall be approved by the Engineer. 


The curbing shall be set on edge and settled into place with a heavy wooden hand-rammer, 
to the line and grade required, straight and true for the full depth. The joints of the stone 
curbing shall be pointed with mortar for the full depth of the curbing. At approximately 
50-foot intervals, a 1/2-inch joint shall not be filled with mortar but left free for expansion. 
The ends of the stone curbing at driveways and intersections shall be cut at a bevel or 
rounded as required by the Engineer. 


The trench for the stone curbing shall be backfilled with approved material; the first layer 
to be 4-inches in depth, thoroughly rammed; the other layers to be more than 6-inches in 


depth and thoroughly rammed until the trench is filled. 


Where indicated on the plans, or as required, drainage openings shall be made through 
the curbing at the elevations and of the size required. 


GRANITE EDGING: 
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3.03 


3.04 


Except as modified herein and on the drawings, installation of granite edging shall 
conform to Section 500 of MassDOT Standard Specifications for Highways and Bridges. 


The cement concrete base shall be placed on a well-tamped sub-base acceptable to the 
Engineer, and shall be constructed of 3000 psi concrete, minimum, as shown on the 
drawings. 


The edging shall be set to the proper lines and grades on the concrete base and on a well- 
tamped sloping gravel surface. 


HOT MIX ASPHALT CURB: 


Replacement of hot mix asphalt curbs shall be in accordance with Section 500 of the latest 
edition of the MassDOT Standard Specification for Highways and Bridges and all 
amendments thereto. The curbing shall have a 6-inch reveal unless otherwise required 
by the Engineer. 


Unless modified herein, installation shall conform to Section 501.64 of the MassDOT 
Standard Specifications for Highways and Bridges. 


When indicated on the plans, or as directed, drainage openings shall be made through the 
curb at the elevations and of the size required. 


PRECAST PARKING LOT CURBING: 
Precast parking lot curbing shall be furnished and installed as indicated on the drawings. 
Any units, which are cracked, chipped, spalled, or otherwise damaged, shall be removed 


and replaced with units meeting the specified requirements. 


END OF SECTION 
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SECTION 02822 


CANTILEVERED SLIDING GATE 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


WORK INCLUDED: 

The work in this section shall include furnishing all labor, materials, equipment, and 
appliances necessary for the installation of a cantilever slide gate system as shown on the 
plans, or as required by the Engineer. 

The Contractor shall be responsible for supplying and installing the entire gate system 
including, but not limited to, supplying and installing the power to the gate controllers 
and access controls, conduit and control wiring between the operator and gate 


components, proximity reader and corresponding transponders, entrapment protection 
devices, loop detectors, card reader pedestal, and cantilever slide gate. 


The Contractor shall provide laborers and supervisors who are thoroughly familiar with 
the type of construction involved and materials and techniques required. 


Components (operator from one source and gate panel from another) assembled at the 
job site to form a system will not be approved. 


RELATED WORK: 

Section 02300, EARTHWORK 

Section 03302, FIELD CONCRETE 

Division 16, ELECTRICAL 

REFERENCES: 

The following standards form a part of this specification, as referenced: 
ASTM International (ASTM) 


ASTM F2200 Standard Specification for Automated Vehicular Gate 
Construction 


ASTM F1184 Standard Specification for Industrial and Commercial 
Horizontal Slide Gates, Type H, Class 2 


American Welding Society (AWS) 
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AWS D1.2 Structural Welding Code 
Underwriters Laboratory 
UL 325 Gate Operator Requirements 


1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


A. Product Data 


1. Provide manufacturer’s catalog cuts with printed specifications and installation 
instructions. 


2. Deliver four (4) copies of operation and maintenance data covering the installed 
products. Manual shall include parts lists showing manufacturer’s names and part 
numbers for the gate operator. 


B. Shop Drawings 


1. Supply shop drawings showing the relationship of operating systems with gate 
components, including details of all major components. 


2. Include complete details of gate construction, gate height, and post spacing 
dimensions. 


1.05 WARRANTY: 


A. The cantilever slide gate and operator system shall be warranted by the manufacturer 
against manufacturing defects for a period of (3) three years from date of Substantial 
Completion. 


1.06 PRODUCT HANDLING AND STORAGE: 


A. Upon delivery at the job site, all materials shall be checked to ensure that no damage 
occurred during shipping or handling. Materials shall be stored in such a manner to 
ensure proper ventilation and drainage, and to protect against damage, weather, 
vandalism and theft. 
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PART 2 - MATERIALS 


2.01 


2.02 


MANUFACTURER: 


The cantilever sliding gate system shall conform to Fortress TYM-2000 Heavy Duty Gate 
System (s) or Fortress TYM-2000 Structural Gate System(s) as manufactured by Tymetal 
Corp., Greenwich, NY, an equivalent gate system manufactured by Ameristar Fence 
Products, Inc., Tulsa, OK, or approved equal. 


CANTILEVER SLIDE GATE: 


Gate Width 


1. 


2: 


Heavy Duty Gate may be used for clear openings up to 30 feet wide. 


Structural Gate may be used for clear openings up to 40 feet wide. 


Heavy Duty Gate Frame 


1. 


The gate frame shall be fabricated from 6063-T6 aluminum alloy extrusions. The 
top member shall be a 3-inch by 5-inch aluminum structural channel/tube extrusion 
weighing not less than 3.0 Ib/If. To maintain structural integrity this frame member 
shall be "keyed" to interlock with the “keyed” track member. If fabricated as a 
single horizontal piece, the bottom member shall be a 2-inch by 5-inch aluminum 
structural tube weighing not less than 2.0 Ib/If. If fabricated in two horizontal 
pieces, the bottom member shall be a 5-inch aluminum structural channel weighing 
not less than 2.6 Ib/If. When the gate frame is manufactured in two horizontal 
pieces or sections, they shall be spliced in the field (the gate frame shall be 
fabricated in one or multiple sections depending on size requirements or project 
constraints). 


Vertical Members 


a. The vertical members at the ends of the gate frame shall be “P” shaped in cross 
section with a nominal base dimension of no less than 2-inches by 2-inches and 
weighing not less than 1.6 lb/If. Major 2-inch by 2-inch vertical members 
weighing not less than 1.1 Ib/If shall separate each bay and shall be spaced at 
less than gate height intervals. 


b. Intermediate 1-inch by 2-inch vertical members weighing not less than 0.82 
Ib./If shall alternate between 2-inch by 2-inch major members. 


C. Structural Gate Frame 


11/18/2022 


1. 


The gate frame shall be fabricated from 6063-T6 aluminum alloy extrusions. The 
top member shall be a 3-inch by 5-inch aluminum structural channel/tube extrusion 
weighing not less than 3.0 Ib/If. To maintain structural integrity this frame member 
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shall be "keyed" to interlock with the "keyed" track member. If fabricated as a 
single horizontal piece, the bottom member shall be a 2-inch by 5-inch aluminum 
structural tube weighing not less than 2.0 lb/If. If fabricated in two horizontal 
pieces, the bottom member shall be a 5-inch aluminum structural channel weighing 
not less than 2.65 Ib/lf and the two horizontal pieces or sections shall be spliced in 
the field (the gate frame shall be fabricated in one or multiple sections depending 
on size requirements or project constraints). 


2. Vertical Members 


a. The vertical members at the ends of the opening portion of the frame shall 
be "P" shaped in cross section with a nominal base dimension of no less than 2- 
inches by 2-inches and weighing not less than 1.6 lb/If. The intermediate 
vertical members shall alternate between 2-inches by 2-inches and 1-inch by 2- 
inches in cross section weighing not less than 1.1 Ib/If and 0.82 Ib/If 
respectively. 


b. Intermediate 1-inch by 2-inch vertical members weighing not less than 0.82 
Ib/If shall alternate between 2-inch by 2-inch major members. 


D. Structural Gate Splicing 


1. 


A '4-inch by 5-inch by 24-inch galvanized steel splice plate shall be used to secure 
the two bottom channel members together utilizing eight (8) plated carriage bolts 
with lock nuts. The top members will be spliced together using a '4-inch by 2-inch 
by 24-inch aluminum splice plate secured with six (6) drive rivets on one side and 
welded to the top member on the other side. The track shall be overlapped onto the 
opposing section in an alternating fashion, interlocking with the top primary 
member. 


E. Heavy Duty Gate Track 


1. 


The gate frame shall have a separate semi-enclosed “keyed” track, extruded from 
6005A-T61 or 6105-T5 aluminum alloy, weighing not less than 2.9 Ib/If. The track 
member is to be located on only one side of the top primary. Welds are to be placed 
alternately along the top and side of the track at 9-inch centers with welds being a 
minimum of 2-inches. 


F. Structural Gate Track 


1. 
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The gate shall have a separate semi-enclosed “keyed” track, extruded from 6005A- 
T61 or 6105-T5 aluminum alloy, weighing not less than 2.9 Ib/If. Track members 
are to be located on each side of the top member. When interlocked and welded to 
the “keyed” top member, it forms a composite structure with the top of the gate 
frame. Welds are to be placed alternately along the top and side of the track at 9- 
inch centers with welds being a minimum of 2-inches long. 
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G. All welds on the gate frame shall conform to Welding Procedure Specification and 
Procedure Qualification Record to insure conformance to the AWS D1.2 Structural 
Welding Code. All individual welders shall be certified to AWS D1.2 welding code. 


H. Gate Mounting 


1. 


4. 


The heavy-duty gate frame is to be supported from the track by two (2) swivel type, 
self-aligning, 4-wheeled, sealed lubricant, ball-bearing truck assemblies. 


The structural gate frame is to be supported from the track by four (4) swivel type, 
self-aligning, 4-wheeled, sealed lubricant, ball-bearing truck assemblies. 


The bottom of each support post shall have a bracket equipped with a pair of 3-inch 
UHMW guide wheels Wheel cover protectors shall be included with bottom guides 
to comply with UL325. 


Gap protectors shall be provided and installed, compliant with ASTM F 2200-05. 


I. Diagonal Bracing 


1. 


Diagonal "X" bracing of 3/16-inch minimum diameter stainless steel aircraft cable 
shall be installed throughout the entire gate frame. 


J. The gate shall be completed by installation of approved filler as specified. 


1. 

K. Posts 
1. 

L. Finish: 
1. 
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Chain Link: 2-inches by 2-inches by 9 gauge black PVC coated steel chain link 
fabric shall extend the entire length of the gate (if operated gate, counterbalance 
must also have fabric to prevent reach through and comply with ASTM F 2200) 
Fabric shall be attached at each end of the gate frame by standard fence industry 
tension bars and tied at each 2-inch by 2-inch vertical member with standard fence 
industry ties. ASTM F2200 requires attachment method that leaves no leading or 
bottom edge protrusions (cannot exceed 0.5- inch). 


For the heavy-duty gate, a single set of support posts shall be minimum 4-inches 
O.D. round Schedule 40 or 4-inch by 4-inch by 3/16-inch wall square steel tubing, 
grade 500. Gate posts shall be galvanized or coated and supported in concrete 
footings as specified by the Engineer. 


Gate shall be color coated with polyester powder black. The gate (including track 
member) and all accessories shall be pretreated chemically by sand blasting or other 
acceptable method to ensure proper coating adherence. 
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2.04 SLIDE GATE OPERATOR: 


A. — The gate operator shall meet power requirements listed on the drawings and be designed 
and sized according to each individual gate shown on the drawings. 


B. The gate operator includes an APeX Controller with integrated radio receiver, plug-in 
loop detector capability, surge protection, and easy to read labeling standard. 


C. Capacity 


1. The gate operator shall be rated to operate a gate weighing up to 2000 lbs. 


D. The gate operator shall be UL 325 compliant for Class I, I, HI, and IV. 


E. Design Criteria 


1. | Operation shall be by means ofa 1 horsepower single phase instant reversing motor, 
transferring power to a 4-inch diameter pulley, to a right-angle oil bath gear reducer 
using another 4-inch diameter pulley and V-belt. Power is then transferred through 
a sliding collar disconnect system to the output drive shaft equipped with a #40 
drive sprocket and roller chain which attaches to the gate with heavy-duty gate 
attachment brackets. Intermediate chain supports with anti-catch design shall also 
be supplied. 


2. The operator shall open the gate at a rate of approximately 11-inches per second. 


3. | The #40 chain shall be coated with “Armor Coat” corrosive resistant chain coating. 
Corrosive resistance exceeds nickel plating. 


F. | Components 


1. | Standard mechanical components shall include as a minimum: 


a. 
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3/16-inch thick, weather resistant UV-stabilized polyethylene one piece cover, 
which is fully removable and lockable. 


Heavy-duty, plated frame with mounting legs for pad mounting standard. 
Pedestal to raise operator from ground level and protect from high water. 
20:1 right-angle oil bath gear reducer. 

Arctic package with immersion heater. 

1-inch solid steel output drive shaft. 


Spring loaded manual disconnect. 
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h. 


Steel “critter” plate to prevent entry of ground pests. 


Standard electrical components shall include as a minimum: 


a. 


b. 


1 HP motor with thermal overload protection in 208 VAC single phase. 


Solid state logic controls featuring 15 diagnostics L.E.D. indicators and auto- 
close timer (1 second to 9 minutes). 


Inherent, fully adjustable motor over-current sensing to detect obstructions via 
precision 24 turn potentiometer, with separate adjustments for opening and 
closing directions. 


Controller housed in zinc plated control box with separate box provided for 
connection of field power. 


Power On/Off switch. 


Contacts for opening, closing and reversing accessories, as well as contact and 
non-contact obstruction sensing devices. 24 VAC and 24 VDC available on 
terminal strip to power accessory devices, provided by non-circuit board 
mounted transformer with minimum 40VA rating. 


Four adjustable limits with precision snap-action type limit switches to control 
gate position, mounted inside a separate four switch limit box. 


Master/slave or standalone capable with dip switch selection. Three wire 
twisted pair shielded cable required. 


G. — Access Control 


1. 
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Entry 


The gate shall be controlled by a proximity receiver furnished and installed by the 
gate manufacturer. Gate manufacturer shall provide 5 corresponding transponders 
for operation of the gate. The combined proximity receiver and transponder shall be 
capable of operating the gate from within a vehicle at a minimum of 30 feet. 


Exit 


A free exit loop (loop detector) shall be embedded in pavement on the secure side 
of the gate opening and shall function as the primary exit/egress device. Contractor 
will be required to coordinate with the Owner regarding the final location of these 
loop detectors. 
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3. Reversing Devices 


a. A reversing loop (loop detector) shall be embedded in pavement on the 
unsecure side of the gate opening. 


b. Photoelectric through beams/photo eyes shall be installed to span the clear 
opening and gate path at the tail section. 


c. Miller reversing/sensing edges shall be installed on the leading and trailing 
edges of the gate panel. 


4. Gate controls shall have override capabilities to allow the Owner to open the gates 
and keep them open if needed. 


5. | The system shall be capable of manual override during power outage. 


6. | The system shall be capable of adjusting the length of time the gate remains open 
once the transponder has been scanned before it begins to close. 


H. Factory Inspection and Testing 
1. Manufacturer shall test each operator at factory to assure smooth, quiet operation. 
2. Manufacturer shall test all control inputs to ensure proper function. 


3. Manufacturer shall certify that operator has been tested as part of a complete gate 
system in excess of 50,000 cycles. 


PART 3 - EXECUTION 
3.01 SITE INSPECTION: 

A. Examine final grades and installation conditions. 

B. — Work shall not commence until all unsatisfactory conditions are corrected. 
3.02 INSTALLATION: 


A. Install equipment of this section in strict accordance with the company’s printed 
instructions unless otherwise shown on the contract drawings. 


B. The gate and installation shall conform to ASTM F 1184 standards for aluminum cantilever 
slide gates, Type II, Class 2. 


C. The gate system is to comply with ASTM F 2200 and UL 325. 
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D. Obstruction Sensing Systems 


1. 


The inherent motor current sensors are part of the gate operator system and may 
not be removed or bypassed. 


The installing contractor shall be responsible to ensure that appropriate external 
secondary entrapment protection devices be installed for the specific site conditions 
to protect against all potential entrapment zones. Proper operation of these safety 
devices shall be verified and training as to the operation and maintenance of these 
devices for the Owner’s users shall be documented. 


3.03 SYSTEM ACCEPTANCE AND VALIDATION: 


A. Acceptance Test 


1. 


ps 


Test each system function. 


Supply all equipment necessary for system adjustment and testing. 


B. Test and Explain Safety Features 


1. 


2: 


Each system feature and device is a separate component of the gate system. 
Read and follow all instructions for each component. 


Ensure that all instructions for mechanical components, safety devices and the gate 
operator are available for everyone who will be using the gate system. 


The warning signs shipped with the gate operator shall be installed in prominent 
position on both sides of the gate. 


C. System Validation 


1. 


2 
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The complete system shall be adjusted to assure it is performing properly. 


The system shall be operated for a sufficient period of time to determine that the 
system is in proper working order. 


Ensure the Owner is clear regarding the safety points concerning the basic 
operational guidelines of the safety features of the gate operator system. These 


safety points are listed in the operator manual and must be read prior to system use. 


Installer and Owner shall complete Operated Gate System Installation Checklist 
(see operator manual). 


02822-9 


3.04 CLEANING: 


The Contractor shall clean the jobsite of excess materials; post-hole excavations shall be 
scattered uniformly away from posts. 


END OF SECTION 
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SECTION 02823 


ORNAMENTAL FENCING 
PART 1 —GENERAL 
1.01 WORK INCLUDED: 
A. The contractor shall provide all labor, materials, and appurtenances necessary for 


installation of the privacy metal fence system defined herein. 
1.02 RELATED WORK: 
A. SECTION 02300 EARTHWORK 
B. SECTION 03302 FIELD CONCRETE 
1.03 QUALITY ASSURANCE: 


A. The Contractor shall provide laborers and supervisors who are thoroughly familiar 
with the type of construction involved and materials and techniques specified. 


1.04 REFERENCES: 


A. The following standards, latest revision thereof, form a part of this specification as 
referenced: 


ASTM International (ASTM) 
ASTM — A653/A653M_ Standard Specification for Steel Sheet, Zinc-Coated 


(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the 
Hot-Dip Process. 


ASTM  B117 Practice for Operating Salt-Spray (Fog) Apparatus. 

ASTM — D523 Test Method for Specular Gloss. 

ASTM D714 Test Method for Evaluating Degree of Blistering in Paint. 
ASTM = D822 Practice for Conducting Tests on Paint and Related Coatings 


and Materials using Filtered Open-Flame Carbon-Arc Light 
and Water Exposure Apparatus. 


ASTM — D1654 Test Method for Evaluation of Painted or Coated Specimens 
Subjected to Corrosive Environments. 
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ASTM 


ASTM 


ASTM 


D2244 Test Method for Calculation of Color Differences from 
Instrumentally Measured Color Coordinates. 


D2794 Test Method for Resistance of Organic Coatings to the Effects 
of Rapid Deformation (Impact). 


D3359 Test Method for Measuring Adhesion by Tape Test. 


1.05 SUBMITTALS —- IN ACCORDANCE WITH SECTION 01330 SUBMITTALS, SUBMIT 
THE FOLLOWING: 


A. 


The manufacturer’s literature and shop drawings prior to installation. 


1.06 PRODUCT HANDLING AND STORAGE: 


A. 


Upon receipt at the job site, all materials shall be checked to ensure that no damage 
occurred during shipping or handling. Materials shall be stored in such a manner to 
ensure proper ventilation and drainage, and to protect against damage, weather, 
vandalism, and theft. 


1.07 PRODUCT WARRANTY: 


A. 


All structural fence components (i.e., rails, pickets, and posts) shall be warranted 
within specified limitations, by the manufacturer for a period of 20 years from date 
of original purchase. Warranty shall cover any defects in material finish, including 
cracking, peeling, chipping, blistering, or corroding. 


Reimbursement for labor necessary to restore or replace components that have been 
found to be defective under the terms of manufactures warranty shall be guaranteed 
for five (5) years from date of original purchase. 


PART 2 —PRODUCTS 


2.01 MANUFACTURER: 


A. 


The commercial ornamental fence system shall conform to FenceTrac standard 
system with LuxeCore Premium Composite Board filler materials supplied by 
FenceTrac Fence Systems, or approved equal. The system shall include all 
components (i.e., panels, posts, gates, and hardware) required. 


2.02 MATERIAL: 


A. 
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Steel material for fence framework, when galvanized prior to forming, shall 
conform to the requirements of ASTM A924/A924M, with a minimum yield 
strength of 45,000 psi (310 MPa). The steel shall be hot-dip galvanized to meet the 
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requirements of ASTM A653/A653M with a minimum zinc coating weight of 0.90 
oz/ft2 (275 g/m2), Coating Designation G-90. 


Steel material for posts, when galvanized prior to forming, shall conform to the 
requirements of ASTM A924/A924M, with a minimum yield strength of 45,000 
psi (310 MPa). The steel shall be hot-dip galvanized to meet the requirements of 
ASTM A653/A653M with a minimum zinc coating weight of 0.60 oz/ft2(183 
g/m2), Coating Designation G-60. 


Material for the Top and Bottom Tracs shall be 18 Ga. steel. Material for the Post 
Mount Tracs shall be 18 Ga. steel. The cross-sectional shape of the rails shall 
conform to the manufacturer’s roll-formed U-channel design. Fence posts and gate 
posts shall meet the minimum size requirements of Table 1. 


LuxeCore Premium Composite Infill material is composed of a cellular PVC core 
encased in ASA (acrylic-styrene-acrylonitrile), a highly weather-resistant resin that 
provides fade and UV resistance. LuxeCore boards are made for Tongue and 
Groove connection. Board dimensions are 1” thick x 5 7/8” wide x 71 2” long. 


2.03 FABRICATION: 


A. 


All fence framework shall be pre-cut to specified lengths. The Post Mount Tracs shall 
be pre-drilled for attachment to the posts. 


The manufactured steel framework and posts shall be subjected to a multi-stage 
pretreatment cleaning and coating process. Starting with the pre-rinse and wash 
process for good adhesion, followed by oven drying in preparation for powder coat 
application, then adding an electrostatic spray application of a thermosetting 
Polyester-TGIC powder coat finish. The total coating shall be a minimum thickness 
of 3 mils (0.0762mm). Color shall be selected by the OWNER. The coated panels 
and posts shall be capable of meeting the performance requirements for each quality 
characteristic shown in Table 2. 


PART 3 — EXECUTION 


3.01 PREPARATION: 


A. 


All new installation shall be laid out by the Contractor in accordance with the 
construction plans. 


3.02 INSTALLATION: 


A. 
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Fence post shall be spaced according to selected fence manufacturer installation 
instructions or Submittal drawings. For installations that must be raked to follow 
sloping grades, the post spacing dimension must be measured along the grade. Fence 
sections shall be attached to posts with brackets supplied by the manufacturer. Posts 
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shall be set in concrete footers having a minimum depth of 36-inches. The 
“Earthwork” and “Concrete” sections of this specification shall govern material 
requirements for the concrete footer. Posts setting by other methods such as plated 
posts or grouted core-drilled footers are permissible only if shown by engineering 
analysis to be sufficient in strength for the intended application. 


3.03 FENCE INSTALLATION MAINTENANCE: 


A. 


When cutting/drilling rails or posts adhere to the following steps to seal the exposed 
steel surfaces: 


1. Remove all metal shavings from cut area. 
Apply zinc-rich primer to thoroughly cover cut edge and/or drilled hole; let 
dry. 

35 Apply 2 coats of custom finish paint matching fence color. 


Failure to seal exposed surfaces per steps 1-3 above will negate warranty. Selected 
fence manufacturer spray cans or paint pens shall be used to prime and finish 
exposed surfaces; it is recommended that paint pens be used to prevent overspray. 
Use of non-selected manufacturer parts or components will negate the 
manufacturer’s warranty and the Contractor will then assume the obligation to pay 
all costs associated with warranty work. 


3.04 GATEINSTALLATION: 


A. 


Gate posts shall be spaced according to the manufacturer’s gate drawings, dependent 
on standard out-to-out gate leaf dimensions and gate hardware selected. Type and 
quantity of gate hinges shall be based on the application, weight, height, and number 
of gate cycles. The manufacturer’s gate drawings shall identify the necessary gate 
hardware required for the application. Gate hardware shall be provided by the gate 
manufacturer and shall be installed per manufacturer’s recommendations. 


3.05 CLEANING: 


A. 
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The Contractor shall clean the jobsite of excess materials; post-hole excavations shall 
be scattered uniformly away from posts. 
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Table 1 — Minimum Sizes for Montage Plus Posts 
Fence Posts Panel Height 
2-1/2” x 16 Ga. Up to & Including 6’ Height 

Gate Height 
Gate Leaf Up to & Including 4’ | Over 4’ Up to & Including 6’ 
Up to 4’ 2-1/2” x 14 Ga. 3” x 12 Ga. 
41” to 6’ 3” x 12 Ga. 3” x 12 Ga. 
671” to 8’ 3 X12 Ga, 4” x 12 Ga. 


Table 2 — Coating Performance Requirements 

Quality ASTM Test Method | Performance Requirements 

Characteristics 

Adhesion D3359 — Method B Adhesion (Retention of Coating) over 90% of 
test area (Tape and knife test). 

Corrosion B117, D714 & D1654 | Corrosion Resistance over 1,000 hours (Scribed 

Resistance per D1654; failure mode is accumulation of 1/8” 
coating loss from scribe or medium #8 blisters). 

Impact Resistance | D2794 Impact Resistance over 60-inch Ib. (Forward 
impact using 0.625” ball). 

Weathering D822 D2244, D523 | Weathering Resistance over 1,000 hours 

Resistance (60° Method) (Failure mode is 60% loss of gloss or color 
variance of more than 3 delta-E color units). 


END OF SECTION 
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SECTION 02920 


LOAMING AND SEEDING 


PART 1 - GENERAL 


1.01 


1.04 


WORK INCLUDED: 


This section covers all labor, materials, and equipment necessary to do all loaming, 
seeding and related work as indicated on the drawings and as herein specified. All lawns 
disturbed by the Contractor's operations shall be repaired as herein specified. 


RELATED WORK: 
Section 01570, ENVIRONMENTAL PROTECTION 
QUALITY ASSURANCE: 


For a particular source of loam, the Engineer may require the Contractor to send 
approximately 10 pounds of loam to an approved testing laboratory and have the 
following tests conducted: 


Organic concentration 

pH 

Nitrogen concentration 
Phosphorous concentration 
Potash concentration 


Pi ie 


These tests shall be at the Contractor's expense. Test results, with soil conditioning and 
fertilizing recommendations, shall be forwarded to the Engineer. 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Sic sets of information detailing the seed mixes, fertilizers, mulch material, slope 
protection material (if required) and origin of loam shall be submitted to the Engineer for 


review. 


Three sets of test results shall be submitted to the Engineer for review. 
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PART 2 - PRODUCTS 


2.01 


A. 


MATERIALS: 
LOAM: 


1. | Loam shall be a natural, fertile, friable soil, typical of productive soils in the 
vicinity, obtained from naturally well-drained areas, neither excessively acid nor 
alkaline, and containing no substances harmful to grass growth. Loam shall not be 
delivered to the site in frozen or muddy condition and shall be reasonably free of 
stumps, roots, heavy or stiff clay, stones larger than 1-inch in diameter, lumps, 
coarse sand, noxious weeds, sticks, brush or other litter. 


2. The loam shall contain not less than 4 percent nor more than 20 percent organic 
matter as determined by the loss of weight by ignition of oven-dried samples. Test 
samples shall be oven-dried to a constant weight at a temperature of 230 degrees F. 


LIME: 


Lime shall be standard commercial ground limestone containing at least 50 percent total 
oxides (calcium oxide and magnesium oxide), and 50 percent of the material must pass 
through a No. 100 mesh sieve with 98 percent passing a No. 2 mesh sieve. 


FERTILIZER: 


Fertilizer shall be commercial fertilizer, 10-10-10 fertilizer mixture containing at least 40 
percent of organic nitrogen. It shall be delivered to the site in the original sealed 
containers, each showing the manufacturer's guaranteed analysis. Fertilizer shall be 
stored so that when used it will be dry and free flowing. No fertilizer shall be used which 
has not been marketed in accordance with State and Federal Laws, relating to fertilizers. 


MULCH: 

1. | Materials to be used in mulching shall conform to the following requirements: 

2. Straw Mulch - Straw Mulch shall consist of stalks or stems of grain after threshing. 
3. | Wood Fibre Mulch - Wood Fibre Mulch shall consist of wood fibre produced from 


clean, whole uncooked wood, formed into resilient bundles having a high degree of 
internal friction and shall be dry when delivered to the project. 
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Bi; 


SEED: 


1. | Seed shall be of an approved mixture, the previous year's crop, clean, high in 
germinating value, a perennial variety, and low in weed seed. Seed shall be 
obtained from a reliable seed company and shall be accompanied by certificates 
relative to mixture purity and germinating value. 


2. Grass seed for lawn areas shall conform to the following requirements: 


Proportion by Germination 


Weight Purity Purity Minimum 
Chewing’s Fescue 30% 70% 97% 
Kentucky 31 Fescue 30% 90% 98% 
Kentucky Blue Grass 20% 80% 85% 
Domestic Rye Grass 20% 90% 98% 


PART 3 - EXECUTION 


3.01 


3.02 


Cc, 


SURFACE PREPARATION: 


After approval of rough grading, loam shall be placed on areas affected by the 
Contractor's operations. Loam shall be at least 6-inches compacted thickness. 


Lime shall be applied to bring the pH to 6.5 or, without a soil test, at the rate of 2-3 tons 
of lime per acre. 


Fertilizer shall be applied according to the soil test, or without a soil test, at the rate of 
1000 pounds per acre. 


Loam shall be worked a minimum of 3-inches deep, thoroughly incorporating the lime 
and fertilizer into the soil. The loam shall then be raked until the surface is finely 
pulverized and smooth and compacted with rollers, weighing not over 100 pounds per 
linear foot of tread, to an even surface conforming to the prescribed lines and grades. 
Minimum depth shall be 6-inches after completion. 


SEEDING: 


Seeding shall be done when weather conditions are approved as suitable, in the periods 
between April | and May 30 or August 15 to October 1, unless otherwise approved. 


If there is a delay in seeding, during which weeds grow or soil is washed out, the 
Contractor shall remove the weeds or replace the soil before sowing the seed, without 
additional compensation. Immediately before seeding is begun, the soil shall be lightly 
raked. 


Seed shall be sown at the approved rate, on a calm day by machine. 
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3.03 


3.04 


One half the seed shall be sown in one direction and the other half at right angles. Seed 
shall be raked lightly into the soil to a depth of 1/4-inch and rolled with a roller weighing 
not more than 100 pounds per linear foot of tread. 


The surface shall be kept moist by a fine spray until the grass shows uniform germination 
over the entire area. Wherever poor germination occurs in areas larger than 3 sq. ft., the 
Contractor shall reseed, roll, and water as necessary to obtain proper germination. 


The Contractor shall water, weed, cut and otherwise maintain and protect seeded areas as 
necessary to produce a dense, healthy growth of perennial lawn grass. 


If there is insufficient time in the planting season to complete the fertilizing and seeding, 
permanent seeding may be left until the following planting season, at the option of the 
Contractor or as required by the Engineer. In that event, a temporary cover crop shall be 
sown. This cover crop shall be cut and watered as necessary until the beginning of the 
following planting season, at which time it shall be plowed or harrowed into the soil, the 
area shall be fertilized and the permanent seed crop shall be sown as specified. 


PLACING MULCH: 


Straw Mulch shall be loosely spread to a uniform depth over all areas designated on the 
plans, at the rate of 4-1/2 tons per acre, or as otherwise required. 


Straw Mulch may be applied by mechanical apparatus, if in the judgment of the Engineer 
the apparatus spreads the mulch uniformly and forms a suitable mat to control slope 
erosion. The apparatus shall be capable of spreading at least 80 percent of the hay or 
straw in lengths of 6-inches or more, otherwise it shall be spread by hand without 
additional compensation. 


Wood Fibre Mulch shall be uniformly spread over certain selected seeded areas at the 
minimum rate of 1,400 pounds per acre unless otherwise required. It shall be placed by 
spraying from an approved spraying machine having pressure sufficient to cover the 
entire area in one operation. 


SEEDING AND MULCHING BY SPRAY MACHINE: 


The application of lime, fertilizer, grass seed and mulch may be accomplished in one 
operation by the use of an approved spraying machine. The materials shall be mixed with 
water in the machine and kept in an agitated state in order that the materials may be 
uniformly suspended in the water. The spraying equipment shall be so designed that 
when the solution is sprayed over an area, the resulting deposits of lime, fertilizer, grass 
seed and mulch shall be equal to the specified quantities. 


A certified statement shall be furnished, prior to start of work, to the Engineer by the 
Contractor as to the number of pounds of limestone, fertilizer, grass seed and mulch per 
100 gallons of water. 
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C. This statement should also specify the number of square yards of seeding that can be 
covered with the solution specified above. If the results of the spray operation are 
unsatisfactory, the Contractor will be required to abandon this method and to apply the 
lime, fertilizer, grass seed and mulch by other methods. 


3.05 INSPECTION AND ACCEPTANCE: 


At the beginning of the planting season following that in which the permanent grass crop 
is sown, the seeded areas will be inspected. Any section not showing dense, vigorous 
growth at that time shall be promptly reseeded by the Contractor at its own expense. The 
seeded areas shall be watered, weeded, cut and otherwise maintained by the Contractor 
until the end of that planting season, when they will be accepted if the sections show 
dense, vigorous growth. 


END OF SECTION 
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SECTION 03302 


FIELD CONCRETE 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


A. This Section covers concrete and all related items necessary to place and finish the 
concrete work. 


B. Concrete thrust, and anchor blocks, to be provided at all water main bends, tees, plugs and 
wyes and at other locations required by the Engineer shall be installed in accordance with 
the details shown on the drawings and as specified in this section. 

C. Concrete encasement for piping with shallow cover and for encasement of telephone, and 
electrical duct bank when specified shall be installed in accordance with the details shown 
on the drawings and as specified in this section. 

1.02 RELATED WORK: 

A. — Section 02300, EARTHWORK 

B. Section 02089, DUCTILE IRON GRAVITY PIPE AND FITTINGS FOR SEWERS 
1.03 REFERENCES: 

A. The following standards form a part of this specification: 


American Concrete Institute (ACI) 


ACI 304 Recommended Practice for Measuring, Mixing, Transporting, and 
Placing Concrete. 


ACI 305 Recommended Practice for Hot Weather Concreting 

ACI 306 Recommended Practice for Cold Weather Concreting 

ACI SP-66ACI Detailing Manual 

ACI 318 Building Code Requirements for Reinforced Concrete 
ASTM International (ASTM) 


ASTM A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 
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1.04 


ASTM C33 Concrete Aggregates 

ASTM C94 Ready-Mixed Concrete 

ASTM C143 Test for Slump of Portland Cement Concrete 
ASTM C150 Portland Cement 

ASTM C260 Air Entraining Admixtures for Concrete 
ASTM C494 Chemical Admixtures for Concrete 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Statement of materials constituting the design of mixes for each size aggregate as required 
by ASTM C94 shall be submitted to the Engineer within one week following award of 
the Contract. 


PART 2 - PRODUCTS 


2.01 


2.02 


CONCRETE: 


All concrete, reinforced or non-reinforced shall have a 28 day compressive strength of 
3000 psi unless otherwise noted on the design drawings. A minimum of 5.5 sacks of 
cement per cubic yard and a maximum water cement ratio of 6.9 gallons per sack shall 
be used. 


Concrete shall conform to ASTM C94. The Contractor shall be responsible for the design 
of the concrete mixtures. Slump shall be a maximum of 4-inches and a minimum of 
2-inches, determined in accordance with ASTM C143. 


Admixtures shall be as specified in subsection 2.05. No additional admixtures shall be 
used unless approved by the Engineer. 


No additional water, except for the amount indicated by the design mix shall be added to 
the concrete without the prior permission of the Engineer. 


REINFORCING: 
Reinforcing as shown on the plans or as required by the Engineer, shall conform to ACI 


318 and ASTM A615 and shall be detailed in accordance with ACI SP-66. All Steel 
reinforcing bars shall be grade 60. 
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2.03 


2.04 


2.05 


2.06 


CEMENT: 


The cement shall be an approved brand of American manufactured Portland Cement, 
Type II conforming to the applicable requirements of ASTM C150. 


AGGREGATES 

Except as otherwise noted, aggregate shall conform to the requirements of ASTM C33. 
Maximum size aggregate shall be 3/4-inch. 

ADMIXTURES: 


All concrete (unless otherwise directed) shall contain an air entraining agent. Air 
entrained concrete shall have air content by volume of 4 to 8 percent for 3/4-inch 
aggregate. 


Air entraining agent shall be in accordance with ASTM C260 and shall be Darex AEA, 
as manufactured by W.R. Grace & Company; Placewel (air entraining Type), as 
manufactured by Johns Manville; Sika AER as manufactured by Sika Chemical 
Company; or an approved equal product. 


Water reducing agent shall be WRDA, as manufactured by W.R Grace & Company; 
Placewel (non-air entraining Type), as manufactured by Johns Manville; Sika Plastiment 
as manufactured by Sika Chemical Company; or an approved equal product. 


Water reducing agent-retarder shall be "Daratard," as manufactured by W.R. Grace & 
Company; Sika Plastiment as manufactured by Sika Chemical Company; or an approved 
equal product. 


WATER: 


Water for concrete shall be potable, free of deleterious amounts of oil, acid, alkali, organic 
matter and other deleterious substances. 


PART 3 - EXECUTION 


3.01 


A. 


PREPARATION: 


Before placing concrete, forms and the space to be occupied by the concrete shall be 
thoroughly cleaned, and reinforcing steel and embedded metal shall be free from dirt, oil, 
mill scale, loose rust, paint or the material which would tend to reduce the bond. 


Earth, concrete, masonry, or other water permeable material against which concrete is to 
be placed shall be thoroughly saturated with water immediately before concrete is placed. 
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3.02 


3.03 


3.04 


3.05 


No concrete shall be placed until the consolidation of the ground and the arrangement and 
details of forms and reinforcing have been inspected and approved by the Engineer. 


THRUST AND ANCHOR BLOCKS: 


Minimum bearing areas for thrust blocks and dimensions of anchor blocks shall be as 
shown on the drawings. 


Concrete for thrust and anchor blocks shall be placed against undisturbed earth, and 
wooden side forms shall be used to provide satisfactory lines and dimensions. Felt 
roofing paper shall be placed to protect joints. No concrete shall be placed so as to cover 
joints, bolts or nuts, or to interfere with the removal of the joints. 


FILL CONCRETE: 


Fill concrete shall be placed in those locations as indicated on the design drawings. Fill 
concrete shall consist of materials as previously specified, with a minimum 28-day 
compressive strength of 3000 psi. 


Before fill concrete is placed, the following procedures shall be used to prepare surfaces; 
all dirt, scum and laitance shall be removed by chipping and washing. The clean, 
roughened base surface shall be saturated with water, but shall have no free water on the 
surface. A coat of 1:2 cement-sand grout, approximately 1/8-inch thick, shall be well 
scrubbed into the thoroughly dampened concrete base. The concrete fill shall be placed 
immediately, before grout has dried or set. 


Fill concrete shall be brought to lines and grades as shown on the design drawings. 
CONCRETE PLACING DURING COLD WEATHER: 


Concrete shall not be placed on frozen ground, and no frozen material or material 
containing ice shall be used. Materials for concrete shall be heated when temperature is 
below 40°F, or is expected to fall to below 40°F, within 73 hours, and the concrete after 
placing shall be protected by covering, heat, or both. 


All details of Contractor's handling and protecting of concrete during freezing weather 
shall be subject to the approval of the Engineer. All procedures shall be in accordance 
with provisions of ACI 306. 


CONCRETE PLACING DURING HOT WEATHER: 


Concrete just placed shall be protected from the direct rays of the sun and the forms and 
reinforcement just prior to placing, shall be sprinkled with cold water. The Contractor 
shall make every effort to minimize delays, which will result in excessive mixing of the 
concrete after arrival on the job. 
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3.06 


During periods of excessively hot weather (90°F or above), ingredients in the concrete 
shall be cooled insofar as possible and cold mixing water shall be used to maintain the 
temperature of the concrete at permissible levels all in accordance with the provisions of 
ACI 305. Any concrete with a temperature above 90°F, when ready for placement, will 
not be acceptable, and will be rejected. 


FIELD QUALITY CONTROL: 


Concrete inspection and testing shall be performed by the Engineer or by an inspection 
laboratory, designated by the Engineer, engaged and paid for by the Owner. Testing 
equipment shall be supplied by the laboratory, and the preparation of samples and all 
testing shall be performed by the laboratory personnel. Full assistance and cooperation, 
concrete for samples, and such auxiliary personnel and equipment as needed shall be 
provided by the Contractor. 


At least 4 standard compression test cylinders shall be made and tested and 1 slump test 
from each day's placement of concrete. A minimum of four compression test cylinders 
shall be made and tested for each 100 cubic yards of each type and design strength of 
concrete placed. One cylinder shall be tested at 7 days, and two at 28 days. The fourth 
cylinder from each set shall be kept until the 28 day test report on the second and third 
cylinders in the same set has been received. If the average compressive strength of the 
two 28 day cylinders do not achieve the required level, the Engineer may elect to test the 
fourth cylinder immediately or test it after 56 days. If job experience indicates additional 
cylinder tests or other tests are required for proper control or determination of concrete 
quality, such tests shall be made. 


The Engineer shall have the right to reject concrete represented by low strength tests. 
Rejected concrete shall be promptly removed and replaced with concrete conforming to 
the specification. The decision of the Engineer as to whether substandard concrete is to 
be accepted or rejected shall be final. 


END OF SECTION 
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SECTION 09900 


PAINTING 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


A. This Section covers field painting and coating of surfaces, complete. Shop painting of 
metal items is specified under the applicable item. 


B. Aschedule listing the various types of surfaces to be painted and the types of paints to be 
applied is included herein. 


C. Unless otherwise indicated, the following items shall not be painted: 


1. 


* 10. 


* 11. 


Labels on equipment, such as Underwriters' Laboratories and Factory Mutual, 
equipment identification, performance rating, and name or nomenclature plates. 


Moving parts of operating units, exposed bolt threads, mechanical and electrical 
parts, such as valve and damper operators, linkages, sensing devices, motor and fan 


shafts. 


Electrical conduit unless mounted on painted or finished surfaces or exposed in a 
finished room. 


Structural steel not exposed to view, and other parts of buildings also not exposed 
to view. 


Stainless steel. 

Concrete. 

Plumbing fixtures. 

Fiberglass and polyethylene storage tanks. 
Uninsulated PVC piping (to be banded only) 
Factory prefinished architectural components. 


Electrical panels and cabinets factory finish painted. 


* Except for touch-up painting when required 
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1.04 


RELATED WORK: 
Section 11303, SUBMERSIBLE CONCRETE PUMP STATIONS 
SYSTEM DESCRIPTION: 


The term "paint" as used herein includes emulsions, enamels, paints, stains, varnishes, 
sealers, and other coatings, organic or inorganic, whether used as prime, intermediate, or 
finish coats. 


The Contractor shall do a complete painting job throughout the work in accordance with 
generally approved modern practices for work of high quality. Unless otherwise 
specified, all materials and surfaces customarily painted shall be given not less than one 
shop coat and two field coats or one prime coat and two finish coats, regardless of whether 
or not the surface to be painted is specifically mentioned. 


Paints containing lead shall not be used. 


To ensure a satisfactory painting job it is essential that the paints applied in the shop and 
in the field be mutually compatible. The Contractor shall determine what shop paints 
have been used and shall verify that field applied paints are compatible therewith. 


The colors of finish coatings shall be selected by the Engineer from color chips submitted 
by the Contractor for review. The color selection shall be in the form of a schedule 
indicating the colors to be used on the various surfaces. The colors used in the final work 
shall be in accordance with the color schedule and shall match the selected color chips. 


All coating systems used for potable water applications shall be previously approved by 
the National Sanitation Foundation (N.S.F.) in accordance with Standard 61. Evidence 


of such approval shall be an approval letter from N.S.F. listing the submitted materials. 


Paints submitted shall meet all Federal and State E.P.A. regulations pertaining to volatile 
organic compounds (VOC) compliance. 


REFERENCES: 


The following standards form a part of these specifications, and indicate the minimum 
standards required: 


ASTM International (ASTM) 


ASTM F1869 Moisture Vapor Emission Rate Using Anhydrous Calcium Chloride 
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1.05 


1.06 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Six (6) sets of manufacturer’s literature of proposed paints shall be submitted to the 
Engineer for review. 


Six (6) sets of the painting schedule shall be submitted to the Engineer for review. 
Three (3) sets of color chips for selection of colors. 
DELIVERY AND STORAGE: 


Paint shall be delivered to the site in the manufacturer's sealed containers. Each container 
shall bear the manufacturer's label, listing the brand name, type and color of paint, and 
instructions for thinning. Thinning shall be done only in accordance with directions of 
the manufacturer. Job mixing or job tinting may be done when approved by the Engineer 
and for preparing sample colors. 


Painting materials shall be stored and mixed in a single location designated by the 
Engineer for this purpose. The Contractor shall not use any plumbing fixture or pipe for 
mixing or for disposal of any refuse. It shall carry all necessary water to its mixing room 
and shall dispose of all waste outside of the building in a suitable receptacle. The 
Contractor will be held responsible for any damage done due to failure to observe these 
precautions. 


The paint storage area shall be kept clean at all times, and any damage thereto or to its 
surroundings shall be repaired. Any oily rags, waste, etc., shall be removed from the 
building every night, and every precaution shall be taken to avoid danger of fire. 


Heat must be provided in the storage area if paints are to be stored during winter months. 
The temperature shall be maintained above 40 degrees F. at all times. 


PART 2 - PRODUCTS 


2.01 


MATERIALS: 
PAINT SCHEDULE: 


Except as otherwise indicated, all paint used shall be of the type listed in the schedule 
below, by Tnemec Company, Inc., or equivalent paints by Sherwin-Williams Company, 
International Paints, or other approved paint fully equal to paint manufactured by the 
above-named companies. No brand other than those named will be considered for 
approval unless the brand and type of paint proposed for each item in the following 
painting schedule are submitted in writing to the Engineer, along with sufficient data 
supported by certified tests. 
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PAINT SCHEDULE 


Acryli Gloss Enamel 


Acrylic Polyurethane 


Cementitious Block Filler 


Bleaching Oil 


Catalyzed Epoxy 


Catalyzed Epoxy Mastic 
Catalyzed Epoxy Primer 
Epoxy Modified Cement 


Epoxy-Polyamide (thinned 30% 
#4 thinner) 


Water-based Epoxy Primer 
High Gloss Varnish 


High Solids Epoxy (Minimum 
69%) 


Modified Acrylic 

Modified Acrylic Elastomer 
Moisture Cured Urethane 
Modified Polyamine Epoxy 
Novolac Epoxy 

Polyamine Epoxy Finish 
Polyamine Epoxy Primer 
PVA Sealer 

Potable Water Coating 
Silicone Aluminum 

Vapor Barrier 


Wood Primer 
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Tnemec 
1029 Enduratone 


73 Endura-Shield 
Enamel 


130 Envirofill 
Note 5 


L69F Epoxoline II 


27 WB Typoxy 
L69F Epoxoline 
218 Mortar-Clad 
FC 22 Pota-pox 


151 Elasto-Grip 


L69 Epoxy 


115 Uni-bond 


156 Envirocrete 


Series 1 - Omnithane 


Series 435 - Permaglaze 


282 Tneme-Glaze 
280 Tneme-Glaze 
201 Epoxoprime 
151 Elasto Grip 


Series FC 22 Pota Pox 


39-1261 (Note 4) 
262 Elasto Shield 
151 Elasto-Grip 


Note 1 
a5 


3.0 


80-100 s.f/gal 


4.0 


Note 3 

3.0 
Fill/Surface 
25-30 


1.0-1.5 
Note 2 
6.0 


3.0 
6.0-8.0 
2.5-3.0 
15-20 mils 
TS 
6.0-8.0 
6.0-8.0 
0.75-1.5 
25-30 
1.5 
50-100 
1.0-1.5 


Key Tnemec Note 1 
WS Wood Sealer Note 2 - 
Z Zinc-Rich Primer 90G-1K97 Tneme-Zine 2.5 
Notes 1: Minimum Dry Film Thickness/Coat (mils) 
2: Furnished by reputable manufacturer and acceptable to the Engineer. 
3: Shall be used as a tie-coat between incompatible paints @ 3.0-4.0 mils. 
4: This paint is suitable for temperatures up to 1200°F and must be final 
cured at 400°F for one hour. 
5: Bleaching oil is a translucent gray paint stain with a chemical additive to 


enhance the natural bleaching tendencies of cedar shingles. 


B. PAINTING SCHEDULE: 


Paint shall be applied in accordance with the paint key listed on the following schedule 
and defined in the preceding Paint Schedule: 


Item Field Coats 

Ist 2nd = 34 
Walls: 
Interior concrete masonry units ABF HSE HSE 
Interior concrete designated to be painted, to include top HSE HSE -- 
and outside of all concrete containment curbs 
Interior chemical containment curbs on the chemical storage PEP NE NE 
side 
Exterior concrete masonry units (if sprayed, backroll MAE MAE - 
first coat)*** 
Exterior wood shingles BO BO -- 
Plaster & gypsum wallboard PVA HSE HSE 
Floors: 
Concrete floors designated to be painted PEP PEF PEF 
Concrete floor slab in chemical containment areas including PEP NE NE 
tank pads 


Concrete floor and pads in chemical feed and fluoride rooms PEP NE NE 


Ceilings and Walls: 


Exposed galvanized metal deck/bar joists, dry spaces” MA -- -- 
Exposed galvanized metal deck/bar joists, wet spaces” CEE 
Exposed galvanized wall panel CEE CEE -- 
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Plaster & gypsum wallboard PVA CEE’ CEE 
Equipment Items: 


With shop prime coat, including machinery Interior *CEP CEE -- 
and pumps (non-submerged) Exterior *CEP APE 
(submerged) Exterior MPE MPE 

With shop finish coat (when designated to Interior *CEM CEE~ -- 

be painted) Exterior *CEM APE 

Tanks: 

Steel tanks (interior) *MCU CEE CEE 
Steel tanks (exterior) *MCU CEE APE 
Exterior of potassium permanganate (KMn04) HSE HSE -- 


tanks (steel only)(with CEP shop coat) 


Interior of potassium permanganate tanks NE NE 


Potable Water Coatings (immersion service): 


Concrete Tanks (when designated to be brush blasted and EMC PWC 
painted) 

Steel Tanks (SSPC-SP#10 prep. required) PWC PWC -- 
Metals: 

Exposed interior structural steel including monorails and *Z CEE CEE 
supports 

Exposed exterior structural steel including monorails *7, CEE APE 
and supports 

Interior miscellaneous galvanized and non-ferrous metals CEE CEE -- 
and piping 

Exterior miscellaneous galvanized and nonferrous metals CEE APE -- 


and piping (SP7 required) 


Miscellaneous interior ferrous piping, metalwork, ferrous CEP CEE - 

parts or operating devices, valve handles, levers, pumps, 

and ferrous hangers and supports (exterior exposure) CEP CEE APE 

Exposed electrical conduit, conduit fittings, outlet boxes Same as adjacent wall 
or ceiling 

Hot ferrous metal surface SA SA -- 


Wood and Carpentry Items: 
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B. 


Wood trim (natural finish) WS HG HGV 


Vv 
Wood trim (unprimed) WP AGE AGE 
Doors and Frames: 
Interior hollow metal doors, frames and panels AGE AGE -- 
Exterior hollow metal doors AGE AGE -- 
Interior wood doors (painted) WP AGE AGE 
Interior wood doors (natural) HGV HG -- 

Vv 
Piping: 
PVC Piping designated to be painted (SP7 or hand sand) CEE CEE -- 


Pipe insulation (plastic or metal sheathed paint as scheduled PVA CEE CEE 
for plastic or metal surface) 


Other piping (see metals) 


* Spot Prime 


***For existing, painted masonry walls, use EPW primer, followed by two coats of MAE. 


A 


If galvanized metal is provided with a light topcoat sealer, light brush blast surface 
preparation is required prior to first field coat 


SPARE PAINT: 
1. Furnish to the Owner one unopened gallon of each type and color of paint used on 
the work. 


2. Furnish both components for each type and color of epoxy paints used on the work. 


PART 3 - EXECUTION 


3.01 


A. 


B. 


SURFACE PREPARATION: 


Before any surface is painted, it shall be cleaned carefully of all dust, dirt, grease, loose 
rust, mill scale, old, weathered paint, efflorescence, etc. All necessary special preparatory 
treatment shall then be applied. Where required, imperfections and holes in surfaces to 
be painted shall be filled in an approved manner. 


Cleaning and painting shall be so programmed that dust and other contaminants from the 
cleaning process will not fall on wet, newly painted surfaces. 
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C. Surfaces which have been cleaned, pretreated, or otherwise prepared for painting, shall 
be painted with the first field coat as soon as practicable after such preparation has been 
completed, but in any event prior to any deterioration of the prepared surface. 


D. Wood shall be sanded to a smooth and even surface and then dusted off. Before priming 
wood that is to be painted, shellac shall be applied to all knots, pitch and sapwood. After 
priming or stain coat has been applied, nail holes and cracks shall be thoroughly filled 
with plastic wood or putty. For natural finish work, putty shall be colored to be 
imperceptible in the finished work. 


E. _ Exposed nails and other ferrous metal or surfaces to be painted with water-thinned paint 
shall be spot primed with aluminum. 


F. Cracks and holes in masonry and concrete surfaces to be painted shall be filled with 
patching material recommended by the coatings manufacturer. Surfaces shall be clean 
and dry before painting. All efflorescence, grease, oil, etc., shall be removed before 
painting, and all loose, crumbling material shall be removed by vigorous wire brushing 
over entire surface, followed by removal of all dust. All high areas on masonry and 
concrete surfaces such as mortar daubs, mortar ridges at joints, and ridges at form joints 
in concrete shall be removed. 


G. All holes in plaster shall be filled with plaster of paris and all cracks shall be cut out and 
filled. No sandpaper shall be used on plastered surfaces. Prior to painting, surfaces shall 
be tested with a moisture detecting device, such as Kaydel Plaster Tester, Type CP-48, as 
manufactured by Hard Moisture Gauges, Inc. No sealer or paint shall be applied when 
the moisture content of the plaster exceeds 8 percent, as determined by the test. Testing 
shall be done in the presence of the Engineer's representative, and in as many locations 
as directed. Plaster shall be thoroughly dry-brushed before painting or sealing. 


H. All nonferrous metal surfaces to be painted shall be cleaned of all dirt, grease, oil and 
other foreign substances uniformly profiled per SSPC SP 7. 


I. All galvanized surfaces to be painted shall be brush blasted to create a uniform surface 
profile per SSPC SP7. 


J. Before application of the first full field coat, abraded areas of all non-galvanized ferrous 
metal items having shop coats shall be touched up with paint of the type indicated on the 
Painting Schedule. 


K. All items of equipment such as motors, pumps, instrumentation panels, electrical 
switchgear, and similar items, which have been given shop coats, paint filler, enamel or 
other treatment customary with the manufacturer, shall have, after installation, all 
scratches and blemishes touch up prior to application of the first field coat. Factory 
prefinished items not to be field painted shall be touched up with matching paint to repair 
any areas damaged during installation. 
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All submerged concrete surfaces that are to receive an epoxy coating shall be brush 
blasted to remove surface laitance and provide a uniform surface profile, reference SSPC 
SP #13. Surface preparation may commence one week after the concrete has been 
pronounced cured. The curing period is defined as the length of time during which the 
concrete is fully hydrated (28-day cure). Patch holes and voids with specified modified 
epoxy cement prior to coating. 


Concrete floors that are to receive epoxy coating shall be brush blasted or shot blasted 
per SSPC SP #13 and ICRI Surface Profile requirements per the coating manufacturer 
(Blastrack). Check for excessive moisture migration per ASTM F1869, Moisture Vapor 
Emission Rate Using Anhydrous Calcium Chloride. Test results not to exceed 3 lbs per 
1,000 square feet in one 24-hour period. 


Hardware accessories, machine surfaces, plates, lighting fixtures, and similar items in 
place prior to cleaning and painting, and not intended to be painted, shall be removed 
during painting operations and repositioned upon completion of each area or shall 
otherwise be protected. 


All PVC pipe to be painted shall be brush blasted per SSPC SP7 or shall be sanded to 
provide a uniform surface profile. 


APPLICATION: 


Paint shall be used and applied as recommended by the manufacturer without being 
extended or modified, and with particular attention to the correct preparation and 
condition of surfaces to be painted. 


Paint shall be applied only within the temperature range recommended by the 
manufacturer. Painting of surfaces when they are exposed to the sun shall be avoided. 


Paint shall not be applied to wet or damp surfaces and shall not be applied in rain, snow, 
fog, or mist, or when the relative humidity exceeds 85 percent. 


No paint shall be applied when it is expected that the relative humidity will exceed 85 
percent or that the air temperature will drop below 40°F within 18 hours after the 
application of paint. Dew or moisture condensation should be anticipated and if such 
conditions are prevalent, painting shall be delayed until midmorning to be certain that the 
surfaces are dry. Further, the days painting should be completed well in advance of the 
probable time of day when condensation will occur, in order to permit the film an 
appreciable drying time prior to the formation of moisture. 
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All paint shall be applied under favorable conditions by skilled painters and shall be 
brushed out carefully to a smooth, even coating without run or sags. Enamel shall be 
applied evenly and smoothly. Each coat of paint shall be allowed to dry thoroughly, not 
only on the surface but also throughout the thickness of the paint film before the next coat 
is applied. Finish surfaces shall be uniform in finish and color, and free from flash spots 
and brush marks. In all cases, the paint film produced shall be satisfactory in all respects 
to the Engineer. 


Exposed nails and other ferrous metal or surfaces to be painted with water-thinned paints 
shall be spot primed with aluminum paints. 


In order to provide contrast between successive coats, each coat shall be of such tint as 
will distinguish it from preceding coats. 


The Contractor shall not only protect its work at all times but shall also protect all adjacent 
work and materials by the use of sufficient drop cloths during the progress of the work. 
Upon completion of the work, it shall clean up all paint, spots, oil, and stains from floors, 
glass, hardware, and similar finished items. 


Paint shall be applied so as to obtain coverage per gallon and the dry film thickness 
recommended by the manufacturer. Dry film thickness readings shall be taken to insure 
that required thicknesses have been achieved. The Contractor shall record in a manner 
satisfactory to the Engineer, the quantities of paint used for successive coats on the 
various parts of the work. 


Spraying with adequate apparatus may be substituted for brush application of those paints 
and in those locations for which spraying is suitable. 


If paints are thinned for spraying, the film thickness after application shall be the same as 
though the unthinned paint were applied by brush. That is, the addition of a thinner shall 
not be used as a means of extending the coverage of the paint, but the area covered shall 
be no greater than the area that would have been covered with the same quantity of 
unthinned paint. 


Blast cleaned metal surfaces shall be coated immediately after cleaning, before any rusting 
or other deterioration or contamination of the surface occurs. Blast cleaned surfaces shall 
be coated not later than 8 hours after cleaning under ideal conditions or sooner if 
conditions are not ideal. 


The use of carbon dioxide or carbon monoxide emitting heaters is not permitted during 
the painting operation. Only indirect hot-air systems shall be permitted. 


PIPING COLOR CODE: 


The following Tnemec colors shall be utilized to facilitate identification of piping. Only 
insulation is to be painted on chemical feed lines. 
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Water Lines 


Raw 
Settled or Clarified 
Finished or Potable 


Olive Green 
Aqua 
Dark Blue 


Wastewater or Potable Waste Lines 


Sewer (sanitary or drain) 
Backwash Waste 

Sludge 

Sewage Plant Effluent 


Chemical Lines 


Alum or Primary Coagulant 

Ammonia 

Carbon Dioxide (Gas, Liquid 
and Solution 

Carbon Slurry 

Caustic Compounds (NaOH 
Or KOH) 


Chlorine (Gas and Solution) 
Chlorine Dioxide 

Ferric Chloride 

Fluoride Compounds 


Lime Slurry 
Ozone 


Phosphate Compounds 
Polymers or Coagulant Aids 
Potasstum Permanganate 
Soda Ash 


Sulfuric Acid 
Sulfur Dioxide 


Compressed Air 


Dark Gray 
Light Brown 
Dark Brown 
Clay 


Orange 

White 

Light Red 

Black 

Yellow with Green Band 


Yellow 

Yellow with Violet Band 
Orange 

Light Blue with Red Band 


Light Green 
Yellow with Orange Band 


Light Green with Red Band 
Orange with Green Band 
Violet 

Light Green with Orange Band 


Yellow with Red Band 
Light Green with Yellow Band 


Dark Green 
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110GN 
10GN 
11SF 


34GR 
68BR 
84BR 
07RD 


O4SF 
11WH 
26RD 
35GR 
02SF/09SF 


02SF 
02SF/14SF 
O4SF 
25BL/06SF 


O8GN 
02SF/04SF 


O8GN/06SF 


04SF/09SF 


14SF 


O8GN/04SF 


02SF/06SF 
O8GN/02SF 


91GN 


3.04 


3.05 


Gas or Oil Red 28RD 
Other Lines Light Gray 32GR 


In situations where two colors do not have sufficient contrast to easily differentiate 
between them, a 6-inch band of contrasting color shall be painted on one of the pipes at 
approximately 30-inch intervals. 


Piping which is not painted shall be color coded with bands placed at each change in 
direction and no more than 5 feet apart on straight runs. 


PIPING IDENTIFICATION: 
After painting, piping shall be identified by stenciling using the same specified paint as 


used on the pipes. Stenciling shall be of wording and color selected by the Engineer and 
sized as follows: 


Outside Diameter of Pipe or Covering Size of Legend Letters 
3/4-inch to 1-1/4-inch 2-inch 

1-1/2-inch to 2-inch 3/4-inch 

2-1/2-inch to 6-inch 1-1/4-inch 

8-inch to 10-inch 2-1/2-inch 

Over 10-inch 3-1/2-inch 


Arrows shall indicate direction of flows. Where "a" is equal to 3/4 of outside diameter 
of pipe or covering, the arrow shaft shall be 2 "a" long by 3/8 "a" wide. The arrowhead 
shall be an equilateral triangle with sides equal to "a.". Maximum "a" dimension shall be 
6-inches. 


Where a pipe passes through a wall, use pipe markers and directional arrows on each side 
of the wall. 


Use pipe markers and directional arrows every 50 feet along continuous pipelines. 
Use a pipe marker and directional arrow at each rise and "T" joint. 


When using directional arrows, point the arrowhead away from pipe markers and in 
direction of flow. If flow can be in both directions, use a double-headed directional arrow. 


The Engineer will assist in determining pipe content and direction of flows. 
PARKING LOT LINE PAINTING: 
Paint for parking lot lines shall conform to Federal Specification TT-P-115-E Type I. 


Paint shall be 11-3 PPG Industries, Pittsburgh, PA, Series 6 Tneme-Cryl, Tnemec, St. 
Louis, MO, or approved equal. 
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Contractor shall prepare the pavement surface according to the recommendations of the 
paint manufacturer. 


Applied markings shall have clean-cut edges, true and smooth alignment and uniform 
film thickness of 15 mils, + 1.0. 


The Contractor shall be responsible for removing, to the satisfaction of the Engineer, 
tracing marks, and spilled paint applied in an authorized area. 


CLEANUP: 


The Contractor shall at all times keep the premises free from accumulation of waste 
material and rubbish caused by ITS employees or work. At the completion of the 
painting, IT shall remove all tools, scaffolding, surplus materials, rubbish from and about 
the buildings and shall leave its work "broom clean" unless more exactly specified. 


The Contractor shall also, upon completion, remove all paint where it has been spilled, 
splashed, or splattered on all surfaces, including floors, fixtures, equipment, furniture, 


glass, hardware, etc., leaving the work ready for inspection. 


END OF SECTION 


P:\MA\Norton MA\EIm Street Sewer\Specifications\FINAL\DIVISION 9\09900 - Painting.docx 
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SECTION 11304 


SUBMERSIBLE WASTEWATER PUMPING EQUIPMENT 


PART 1 - GENERAL 


1.01 


1.02 


o 


a ff 


zo 


1.03 


C. 


WORK INCLUDED: 

This Section covers the submersible wastewater pumping equipment to be furnished and 
installed where indicated on the drawings. Each pump shall be complete with all equipment 
specified herein. All components, except as otherwise noted, shall be provided by one 
supplier and shall be installed by the Contractor. 

RELATED WORK: 

Section 01329, SUBMITTAL OF OPERATION & MAINENANCE MANUALS 

Section 01330, SUBMITTALS 

Section 01750, EQUIPMENT CHECKOUT AND TESTING 

Section 01752, STARTUP AND TESTING 

Section 01760, OPERATION & MAINTENANCE MANUALS 

Division 2, STTEWORK 

Division 3, CONCRETE 

Section 09900, PAINTING 

Division 13, SPECIAL CONSTRUCTION 

Division 15, MECHANICAL 

Division 16, ELECTRICAL 


SYSTEM DESCRIPTION: 


Each pump shall be furnished with motor, level controls, removal system, and all associated 
equipment and accessories required to make a complete system. 


Control of pumps shall be automatic using a programmable controller, variable speed drive 
and wet well level ultrasonic transmitter actuated by change in wet well level. All pumps 
shall operate automatically with provision for manual override. 


Equipment and accessories not specifically described herein shall be the manufacturer's 
standard catalog products unless otherwise approved by the Engineer. 
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1.04 QUALITY ASSURANCE: 


A. — All equipment shall conform to the following criteria: 


1. 


Equipment shall be manufacturer's standard products presently in commercial 
production. 


Conform to Hydraulic Institute Standards. 


All the equipment specified under this Section shall be furnished by a single supplier 
and shall be products of manufacturers regularly engaged in the production of said 
equipment. The supplier shall have the sole responsibility for proper functioning of 
the complete pump packages. 


Any reference to a specific manufacturer or model number is for the purpose of 
establishing a quality or parameter for specification writing and is not to be considered 
proprietary. In all cases any source or device that has the quality and operating 
capabilities specified may be acceptable. 


Conform to requirements for materials, installation and equipment approvals of state, 
local, Underwriter's Laboratories, Inc., or other applicable codes, whether or not called 
for on the drawings or in the specifications. 


Workmanship shall be first class in all respects. 


Base the use of unspecified materials on their continuous and successful employment 
under similar conditions, as called for in this section. 


B. Manufacturer's Qualifications 


1. 
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Quality Assurance System 


Manufacturer shall have Quality Assurance System in place which complies with 
NQA-1, ISO 9001:2000, ANSI and MIL-Q-9858A. Upon request from the 
Engineer, the manufacturer shall submit to an audit to verify compliance with the 
referenced standards. 


Consideration shall be given only to the equipment of well-established and reliable 
manufacturers who are regularly engaged in such work and thoroughly experienced 
in the design and manufacture of said equipment. The manufacturer shall certify a 
minimum of ten (10) successful operating installations in the State of 
Massachusetts and a minimum of five (5) years of experience in the United States 
using similar size equipment as specified herein as evidence of meeting the 
experience requirement. 


The system described herein and shown on the drawings establishes a standard of 
required type, function and quality to be met by any proposed substitute or “or- 
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equal” systems. All “or-equal” systems shall meet the exact system configuration 
and operational function as shown on the drawings and specified herein. No “or- 
equal” system shall be considered by the Engineer unless written request for 
approval has been submitted for and approved by the Engineer in writing. The 
burden of proof of merit for the proposed “‘or-equal” systems is upon the Contractor 
and the proposed equipment manufacturer. The Engineer’s decision of approval or 
disapproval of a proposed item shall be final. If the Engineer approves any “or- 
equal” item, the Contractor shall indemnify, hold harmless and defend both the 
Owner and the Engineer from any claims associated with the “or-equal” systems. 
Approval of “or-equal” systems does not relieve the Contractor of any requirements 
specified herein, called for by the Engineer or shown on the drawings. 


The pumps shall undergo factory testing and all curves certified. This testing shall 
confirm the pumps meet the capacity and head requirements at the pump speeds 
specified based on water. The testing and tolerances shall be as specified by the 
Hydraulic Institute Standards. 


All spare parts shall be available for same day shipment and next day delivery. The 
manufacturer shall maintain a fully equipped shop facility to perform all operations 
including welding, fabrication, assembly and testing. All materials shall be 
designed to withstand the stresses encountered in fabrication, erection and 
operation. All equipment shall be of corrosion resistant materials or shall be 
suitably protected by the supplier with corrosion resistant industrial coatings 
approved by the Engineer. 


Submersible wastewater pumping equipment shall be as manufactured by the 
Town’s standardized manufacturer Flygt Pumps, a Xylem Company, Corporate 
Headquarters — Charlotte, NC. 


C. — Factory Tests 


The pumps and motors shall be given an operational test prior to shipment in accordance 
with the standards of the Hydraulic Institute, test level “B” criteria. Certified pump 
performance curves shall be submitted to the Engineer for approval. The data on the certified 
curves shall include the motor and pump nameplate information, serial numbers, 
performance curve showing five (5) points of operation including shut off head, pump 
speed, input horsepower, watts, volts, amperes and efficiency. Recordings of the test shall 
substantiate the correct performance of the equipment at the design head, capacity, speed 
and horsepower as herein specified. 


D. _ Field acceptance tests shall be performed as specified in Part 3 Execution. 


1.05 REFERENCES: 


A. — The following standards form a part of this specification: 


07/19/2023 


American National Standard Institute (ANSI) 
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ANSI A21.10 Standard for Gray-Iron and Ductile Iron Fittings, 3-in. through 38-in., for 
Water and Other Liquids. 


ANSI A21.11 Standard for Rubber-Gasket Joints for Ductile Cast-Iron and Gray-Iron 
Pressure Pipe and Fittings. 


ANSI A21.15 Standard for Flanged Cast-Iron and Ductile-Iron Pipe with Threaded 
Flanges. 


ANSI A21.51 Ductile-Iron Pipe Centrifugally Cast in Metal Molds or Sand-Lined 
Molds, for Water or Other Liquids. 


American Society for Testing and Materials (ASTM) 
ASTM A48 __ Specifications for Gray-Iron Castings. 


ASTM A53 Specifications for Pipe, Steel, Black and Hot-dipped, Zinc Coated, 
Welded and Seamless. 


ASTM D429 Rubber Property - Adhesion to Rigid Substrates 
ASTM D1785 Poly Vinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120. 
National Electric Code (NEC) 
NEC Code National Electrical Code. 
National Electrical Manufacturers Association (NEMA) 
NEMA Standard as Specified. 
American Water Works Association (AWWA) 


AWWA _ C509 Standard for Resilient-Seated Gate Valves, 3 through 12 NPS, for Water 
and Sewer Systems 


1.06 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


A. Prior to fabrication, complete shop drawings, including manufacturer's data sheets, 
showing illustrated cuts of the item(s) with scale details, sizes, dimensions, capacities, 
performance characteristics, wiring diagrams, controls, and other pertinent information, 
complete operating and maintenance instructions, and parts lists. A secondary submittal 
shall include the actual performance of the units under factory testing. 


B. |Acomplete, easily readable functional description of the proposed equipment. 
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C. Refer to Section 01329 and 01330 for submittal information. In addition, the submittals 
shall also include the following: 


1. General arrangement drawings. 

Certified shop and erection drawings showing all important details of construction, 
dimensions, moment, rotational and torsion loads, anchor bolt locations, and field 
connections. 

3. Descriptive literature, bulletins, and catalogs of the equipment. 

4. Detailed data on the pumps, motors, control panels and appurtenances. 

5 

6 


Wed 


Certified performance test reports. 
Long term storage, installation, operation, and start-up procedures including 
lubrication requirements. 

7. Total weight of the equipment including the weight of the single largest item. 

8. O&M manuals as described herein. 

9. Complete list of deviations from the drawings and specifications. 

10. Letter from manufacturer, certifying that proposed equipment is approved for use 
as shown on the drawings and specified herein. 

11. A certified installation list and start-up date for the manufacturers’ equipment 
currently operating in United States installations. 

12. Provide complete wiring diagrams and schematics of all power and control systems 
including connection to work of other sections. 


D. In the event that it is impossible to conform to certain details of the specifications due to 
different manufacturing techniques, describe completely all nonconforming aspects. 


E. Upon completion of the installation of each unit, the results of the field and acceptance 
tests as specified under this section of the specification 


F, Written certification from the manufacturer's representative of the proper installation and 
operation of each component. 


1.07 OPERATIONS AND MAINTENANCE MANUALS (four sets): 


A. — The manufacturer shall be responsible for supplying written instructions, which shall be 
sufficiently comprehensive to enable the operator to operate and maintain the equipment 
and all associated equipment supplied by the manufacturer. Said instructions shall 
assume that the operator is familiar with equipment, motors, piping, and valves, but that 
they have not previously operated and/or maintained the exact equipment supplied. 


B. — These instructions shall be prepared as a systems manual applicable solely to the 
equipment supplied by the manufacturer to these specifications, and shall include those 
devices and equipment supplied by it. However, items of equipment for which the 
manufacturer has made mounting or other provisions, but which it has not supplied, may 
be excluded from these instructions. 


C. Operation and maintenance instructions shall be specific to the equipment supplied in 
accordance with these specifications. Instruction manuals applicable to many different 
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configurations and pumps, and which require the operator to selectively read portions of 
the instructions shall not be acceptable. 


D. Submit operations and maintenance manuals for the equipment, within 30 days of shop 
drawing approval. 


oF Manuals shall include but are not limited to the following: 

1. | Complete operations and maintenance information for the specific equipment. 

2. Name, address, and telephone number of the nearest competent service 
representative who can furnish parts and technical service. 

3. Complete parts list including the manufacturer's reference and ordering numbers, 
including any required maintenance items or tools. 

4. Descriptive literature, including illustrations, covering the operational features of 
the equipment, specific for the particular installation, with all inapplicable 
information omitted or marked out. 

5. Unit weight, moment, rotational and torsion loads. 

6. Operating, maintenance and trouble-shooting information. 

7. Complete connection, interconnecting and assembly diagrams. 

8. | Approved Shop Drawings. 

9. | Recommended Spare Parts List. 

F. Manuals shall also include the following: 

1. Instructions for all adjustments, which must be performed at initial startup of the 
equipment, adjustments which must be performed after the replacement of control 
system components, and adjustments which must be performed in the course of 
preventive maintenance as specified by the manufacturer. 

2. Instructions for the adjustment, calibration, and testing of selected electronic 
components or assemblies, normally considered replaceable by the manufacturer, 
whose performance is not ascertainable by visual inspection. 

3. Service instructions for major components not manufactured by the manufacturer 
but which are supplied by it in accordance with these specifications. Incorporation 
of literature produced by the actual component manufacturer will be acceptable. 

4. Electrical schematic diagram of the equipment packages as supplied, prepared in 
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accordance with all applicable standards. Schematics shall show, to the extent of 
authorized repair, motor branch, control, and alarm system circuits, and 
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H. 


interconnections among these circuits. Wire numbers shall be shown on the 
schematic. Schematic diagrams for electronic equipment, the detail parts of which 
are normally repairable by the operator, need not be included, and shall not be 
substituted for an overall schematic diagram. Partial schematics, block diagrams, 
and simplified schematics shall not be provided in lieu of an overall schematic 
diagram. 


The manuals shall be reviewed by the Engineer for completeness; those that are deemed 
inadequate shall be returned for correction. 


Operation and maintenance instructions which are limited to a collection of component 
manufacturer literature without overall package instructions will not be acceptable. 


Refer to SECTION 01760 — Operations and Maintenance Manuals for additional 
information. 


DELIVERY, STORAGE, AND HANDLING: 


The equipment, materials and spare parts shall be shipped complete and ready for 
installation except where partial disassembly is required by transportation regulations, is 
recommended by the manufacturer, or for protection of components. 


All necessary location drawings and templates required to install the equipment in concrete, 
masonry, etc., shall be furnished and delivered to the site by the manufacturer of the 
equipment furnished under this Section, for installation under other Sections of the 
specifications. Delivery of these items shall be as required by the overall construction 
schedule. 


Deliver to Site. The Contractor shall deliver and unload the equipment and properly store 
and maintain the equipment as required until installation. 


Units temporarily stored shall have covered and taped ends for protection. Equipment 
damaged or bent during storage, shipment or unloading shall be replaced at no additional 
cost to the Owner. 


The manufacturer shall properly store and support equipment. Protect all exposed surfaces. 
Keep records of the storage parameters and the dates that storage procedures were 
performed. 


Store motors in buildings or trailers, which have a concrete or wooden floor, a roof and fully 
closed walls on all sides. Protect the equipment from being contaminated by dust, dirt, 
vibration, ultra violet radiation and moisture. 


Provide suitable temporary leads for motor space heaters, if space heaters are deemed 
necessary. 


Spare parts shall be packed in containers bearing labels clearly designating contents and 
pieces of equipment for which intended. The containers shall be suitable for long-term 
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storage by the Owner. Spare parts shall be delivered to the site at the same time as the basic 
equipment and turned over to the Owner after completion of work. 


L, Fabricated assemblies shall be shipped in the largest sections permitted by carrier 
regulations and shall be properly match-marked for ease of field erection. 


J. The manufacturer shall recommend and confirm all storage arrangements. 
1.09 WARRANTY STATEMENT: 


The manufacturer's warrantees from defects shall contain a provision that the 
manufacturer shall repair or replace any defects, to the satisfaction of and at no additional 
cost to the Owner, for a period of twenty four (24) months, from the date of project 
Substantial Completion. The warranty information shall be provided in writing from the 
manufacturer in the submittal and shall be revised upon Substantial Completion to 
incorporate the date of the project Substantial Completion. 


PART 2 - PRODUCTS 


2.01 ACCEPTABLE MANUFACTURERS: 
The pump manufacturer must be the Town’s standardized manufacturer: 
Flygt Pumps, a Xylem Company, Corporate Headquarters — Charlotte, NC 
2.02 PUMPS: 


A. — Pumps shall be submersible type, single stage, cutter/chopper Flygt N-pump series self- 
cleaning pump, model NP 3102. Each pump shall be capable of pumping continuously 
at the conditions indicated. 


B. | Pump Casings shall be made of high tensile close-grained cast iron, ASTM 48 Class 30. 


C. Each pump shall be arranged to automatically clamp the pump discharge to the discharge 
connection when lowered along guides. 


D. Provide a Mix Flush Valve System suitable for Class 1, Division 1, Group D Hazardous 
Locations installation as manufactured by Flygt Pumps, a Xylem Company. The valve is 
to be mounted directly on the pump volute to direct part of the pumped discharge to flush 
solids into suspension at the start of each pumping cycle. The valve shall be positioned 
on the pump volute to provide a non-clogging flow operation. The valve shall be open 
at the beginning of each pumping cycle, producing a jet flow with a minimum pressure 
of 16 psi and closed under full pump discharge after a pre-selected time. The valve shall 
be operated by the liquid being pumped through a self-contained hydraulic system. A 
means of adjustment should be provided to achieve a 30-second flushing period for 
different load and flow conditions. Each pump shall be drilled to accept the flush valve. 
A mix flush valve shall be provided on each pump. 
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E. Discharge connection shall be cast iron, rigidly bolted to floor with stainless steel cinch 
anchors; machined to receive yoke and face of the pump discharge; discharge connection 
also shall hold the lower ends of the guides. 


F. Shaft seals shall consist of two mechanical seals mounted in tandem, with an oil chamber 
between the seals. The rotating faces of the seals shall be carbon or tungsten carbide and 
the stationary faces shall be ceramic or tungsten carbide. 


G. Submersible motor windings shall be open type with moisture resistant Class H insulation 
designed for Class 1, Division 1, Group C and D installations (explosive). Winding 
housing shall be filled with a clean dielectric oil air for cooling windings and seals and 
lubricating bearings. 


H. Each motor shall be protected from excessive temperature by a built-in automatic 
overload protection. The heat sensor thermostats embedded in the motor windings shall 
open when the temperature in motor rises to over 220°F and automatically reset when the 
temperature drops to safe limit. The overload shall be connected in series with the starter 
coil so that the starter is tripped if the overload opens. The motor starter shall be equipped 
with overload relays so all normal overloads are protected by external heater block. 


I. Motors shall be of sufficient horsepower for operation anywhere on the pump 
head-capacity curve without overloading, with a 1.15 service factor based on the 
nameplate rating. 


J. Motor ball bearings shall be designed for minimum B-10 life of 50,000 hours for all 
operating points. 


K. — Power and Control Cables: Each pump shall be furnished with sufficient flexible power 
and control cable to reach from the pump to the electrical enclosure indicated. A 
minimum of 80 feet of cable shall be provided. Cable leads shall be epoxy sealed at the 
motor connection. Where indicated on the drawings or noted in this specification the 
pump power cords shall have a male end NEMA 4X inline connector for portable 
connection to a NEMA 4X fix mounted connector to allow the pumps to be quickly and 
efficiently routed around. NEMA 4X inline connectors shall be as manufactured by the 
Meltric Corporation, Franklin, WI or approved equal. 


L. Design each pump shaft with ample provision to compensate for pump thrust and for 
overhung load on impeller. Shafts shall be stainless steel. 


M. A replaceable double wear ring system shall be provided. The wear rings shall be of the 
peripheral design requiring no axial adjustment. The rings shall be press fit into the pump 
case and onto the impeller. The rings shall be constructed of 420 heat treated stainless 
steel, 400-500 BHN. The two rings shall have a minimum of 50 BHN difference between 
them. The impeller shall be of heavy section Cast Iron with the two-port design. Impellers 
will have back vanes to reduce axial thrust and lower the stuffing box pressure. Internal 
vane edges shall be well rounded to present smooth flow. Impeller shall have a straight 
non-tapered bore, be dynamically balanced, keyed to the shaft and further secured with 
a stainless steel washer and a stainless steel impeller lock screw. The impeller shall be 
fixed at location with no expected or required adjustment. 
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2,03 


A. 


2.04 


A. 


Provide moisture sensing probes in the oil filled seal chamber and temperature sensing 
probes in the motor windings. Associated alarms and lockouts shall also be provided. 


A 316 stainless steel-welded lifting chain shall be provided for each pump. Ropes and 
lift-out cables shall not be accepted. Lifting eyes shall be provided every four feet on the 
chain. A stainless steel hook shall be mounted inside the wetwell or process tank to hang 
the chain on when it is not in use. 


PUMP IMPELLERS: 


All pumps shall be equipped with fully open “double vortex” type impeller, which shall 
be interchangeable with the semi-open type impeller. The pumps shall be capable of 
passing a minimum 3-inch sphere, throughout the entire body of the pump and impeller. 
Double vortex type impellers shall create two distinct vortices, which are capable of 
weaving and passing any solids through the pump. Solids shall be washed over the 
impeller vane edges, down the slope of the impeller, and into the pump discharge. The 
double vortex type impeller shall prevent the hang-up of stringy materials on the impeller 
and shall break up larger solids via a grinding action of the impeller vanes. 


All pumps shall be provided with spare semi-open non-clog type impeller, which shall 
be interchangeable with the fully open “double vortex” type impeller. The pumps shall 
be capable of passing a minimum 3-inch sphere, throughout the entire body of the pump 
and impeller. 


PUMPS AND MOTORS SCHEDULE: 


The following submersible pumps shall be furnished and installed under this section: 


Minimum 
Wire to Discharge 
Water Size (in) 


Number of Total 
Submersible Dynamic 


Pumps Head (ft) 


Efficiency 


* The contractor shall field verify all pipe lengths and heads based on actual field 


conditions 


The wastewater pumps are variable speed. Variable frequency drives (VFDs) shall be 
provided in accordance with Section 13431. 


Adequate tolerances in the listed capacity, head and efficiency values have been included. 
No deviation below the listed parameters will be permitted 


07/19/2023 11304-10 


D. SERVICE CONDITIONS: 


Pumps P-1 and P-2 are submersible wastewater pumps. Pumps P-1 and P-2 are 
interchangeable and configured in a standard variable speed duplex configuration. The 
pumps shall alternate from primary, to backup as specified. Pump P-1 or P-2 shall work 
to transfer wastewater from the influent pumping station wetwell to the forcemain. 


2.05 MATERIALS: 
A. — Iron Castings, Shapes and Bars: ASTM A48 of suitable class for intended purpose. 
B. Other Materials: Applicable ASTM specifications unless otherwise specified. 

2.06 LIFT-OUT SYSTEMS: 


A. _ The slide rail assembly system shall be self-sealing with a simple up and down motion 
required to remove and reinstall pumps in the basin. 


B. _ The slide rail system shall be adjustable so that perfect vertical alignment can be obtained. 


C. A pump slide rail assembly shall be supplied for each pump by the pump manufacturer and 
shall consist of Type 304 stainless steel upper guide rail brackets and pump guide rail 
assemblies of AISI Type 304 stainless steel structural tee sections. The stationary and 
movable parts of the discharge coupling assemblies shall be epoxy coated cast iron. The 
upper guide rail brackets shall be affixed to the concrete structure and shall be positioned 
over the upper end of the stainless steel guide rails while the discharge base elbow positions 
the lower end of the guide rails. 


D. Each stainless steel rail shall support the pump at a distance of approximately four inches 
from the concrete floor to provide unrestricted flow of material into the pump. Each cast 
iron movable fitting, when in position, shall be held against the stationary fitting by the 
construction of the stainless steel rail, aligning the movable fitting to the base elbow for 
proper sealing of the two surfaces under pressure. 


E. — Each pump shall be fitted with a 316 stainless-steel lifting chain for pump installation and 
removal. The chain shall have a minimum breaking strength of 2,000 pounds, or a 
minimum safety factor of 2.5, whichever is greater. 


F. Intermediate supports shall be provided for the discharge piping and for the pump slide rail 
brackets as indicated on the Drawings. Supports shall be fabricated of Type 304 stainless 
steel with Type 316 stainless steel anchor bolts and fasteners. 

G. All fastening hardware, including anchor bolts, shall be AISI Type 316 stainless steel. 

H. Pump slide rail assemblies shall be manufactured by the same manufacturer as the 


submersible wastewater pumps. Lift-out systems comprised of guide wires shall not be 
acceptable. 
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2.07 


2.08 


2.09 


A. 


Each set of pumps shall be provided with a pump lift assistance device. The lift assistance 
device shall have a minimum capacity of 2.0 tons. The capacity shall increase as necessary 
based on the weight of the pumps. The pump lift device shall simplify the process of lifting 
and lowering submersible pumps into and from the wetwell. The pump lift assistance device 
shall consist of a 316 stainless steel chain attached to a 316 stainless steel grip eye. The grip 
eye shall slide down the pump lift out cable and assist in the removal of the pump. 


WETWELL AND VALVE VAULT: 


Furnish and install the precast wetwell and valve vault as shown on the drawings and 
specified herein. 


The precast wetwell and valve vault shall conform to the requirements of Section 02535, 
PRECAST CONCRETE WETWELL STRUCTURES and Section 02536, PRECAST 
CONCRETE VAULT AND APPURTENANCES. 


ALUMINUM FLOOR DOOR (HATCH): 


Access frames and covers shall have a %4-inch thick, one-piece, mill finish, extruded 
aluminum frame, incorporating a continuous concrete anchor and bituminous coating 
applied to the exterior of the frame. Door panels shall be %-inch thick aluminum diamond 
plate, reinforced to withstand H-20 load ratings. Doors shall open to 90 degrees and 
automatically lock with a stainless-steel hold open arm with aluminum release handle. 
Doors shall incorporate enclosed stainless-steel compression spring assists and shall close 
flush with the frame. Lifting handle, hinges, and all fastening hardware shall be stainless 
steel. Unit shall lock with stainless steel slam locks with removable keys. Hatches shall 
include a special keyed cylinder lock with access through a weather-tight removable 
deckplate. 


Floor door shall be watertight and a 12-inch drainage coupling shall be located in the 
channel frame. 


Hatch shall be installed as shown on the drawings. Unit shall be furnished completely 
fabricated. Hatch cover and frame shall be manufactured by Bilco Co., New Haven, CT; 
Incryo/Milnor, Lima, OH; Halliday Products, Orlando, FL; U.S.F. Fabrication, Hialeah, FL; 
or an approved equal. 


The manufacturer shall guarantee against defects in material or workmanship for a period of 
five (5) years from the date of Owner’s acceptance. 


2-inch thick polystyrene insulation shall be firmly adhered to the interior cover. 
Fall protection, meeting OSHA requirements, shall be hinged hatch safety net. 
ELECTRICAL & INSTRUMENTATION CONTROL REQUIREMENTS: 


All electrical equipment and controls to be located outdoors shall be located ina NEMA 
4X stainless steel enclosure(s) and wired, to a single common NEMA 4X stainless steel 
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terminal box. All electrical equipment and controls to be located indoors shall be located 
in a NEMA 12 painted steel enclosure(s) and wired, to a single common NEMA 4X 
stainless steel terminal box. All control panels shall operate on 480 volt, 60 Hertz, three 
phase power. All vendor provided control panels shall be as specified in Section 13430, 
CONTROL PANELS and coordinated with control strategies noted below. 


B. — Each submersible wastewater pump supplied shall be equipped with a dedicated control 
panel. The pump manufacturer shall supply the system control panels in accordance with 
Section 13430, CONTROL PANELS and coordinated with control strategies noted 
below. The control panels shall be equipped with motor starters, speed control and 
supervisory devices complete, including all incidentals and appurtenances recommended 
by the manufacturer. The control panels shall include such ancillary devices and 
incidentals as required for a complete and functional system. All electrical work shall be 
performed in accordance with all applicable local, state and national electric codes. 


C. Variable frequency drives (VFD’s) and motor starters shall be as specified in Section 
13431, VARIABLE FREQUENCY DRIVES. 


D. All control panels shall be provided with terminal blocks for power wiring to and from 
the panel. The incoming terminal blocks shall be provided with a single magnetic circuit 
breaker disconnect switch. Fuse protected motor starters with thermal overloads shall be 
supplied for each motor. 


Ei All devices within the control panels shall be permanently identified. Nameplates shall 
be provided on the face of the panel and on the individual devices. Nameplates shall be 
made of laminated phenolic materials with a white face, black core and shall be clearly 
legible. Nameplates shall be affixed by 316 stainless steel machine screws. 


FE, The control panel shall be designed for starting and stopping of all equipment, drives and 
motors controlled by the panel and/or required for a complete and functional system. 
Automated/interconnected systems necessary for a complete and functional system shall 
be automatically controlled as required. 


G. Provide alarm lights, sensor and all necessary related circuitry and incidentals as 
identified in Section 13430, CONTROL PANELS and Section 13420, FIELD 
INSTRUMENTS AND EQUIPMENT. 


H. —Analarm indicating light shall be provided on the control panel. The system shall include 
silencing provisions, but the alarm indicating lights shall remain lit until all alarm 
conditions have been satisfied. 


I; A separate set of alarm contacts shall be provided for remote alarm indication and for 
interruption of ancillary drives and all other equipment required for a complete and 
functional system. 


J. Operational status and alarm statuses shall be relayed via contacts to the SCADA system. 
Provide any additional alarms as necessary or required for a complete and functional 
system. 


07/19/2023 11304-13 


2.10 


Ei 


P 


PAINTING AND SURFACE PREPARATION: 


The components of the pumps shall be thoroughly cleaned to remove mill scale, dirt, rust, 
grease, and other foreign matter. Motors, casings, receivers and other items customarily 
finished at the shop shall be given coats of paint filler and enamel or other approved 
treatment customary with the manufacturer. 


Ferrous surfaces obviously not to be painted shall be given a shop coat of grease or other 
suitable rust-resistant coating. 


Pumping units and appurtenances shall receive factory finish paint in accordance with 
the manufacture’s standard paint for wastewater applications. Paint shall be suitable for 
submergence in typical municipal wastewater with temperatures as low as 4 degrees 
Celsius. Submit descriptive information and catalog cuts of the surface preparation and 
paint with the shop drawings. Frame mounting systems and appurtenances shall receive 
surface preparation and shop prime and finish paint per the manufacturer’s 
recommendations. Finish paint to be applied in the field shall be provided by the 
manufacturer and applied by the Contractor. 


All paint shall be as manufactured by Tnemec and shall be in accordance with all State 
and Federal regulations, which govern paint content (VOC’s, etc.). 


Stainless steel surfaces shall not be painted. 


Refer to Section 09900 for field painting requirements. 


PART 3 - EXECUTION 


3.01 


3.02 


INSTALLATION: 


Installation of the pump packages and related appurtenances shall be performed in 
accordance with all written instructions furnished by the manufacturer. 


After installation, Contractor shall clean all surfaces damaged in shipment or installation 
and shall touch up in the field with the same materials as original coatings. 


MANUFACTURER’S REPRESENTATIVE SERVICES: 


Manufacturer shall provide the necessary on-site services for each submersible 
wastewater pumping unit that is provided hereunder to include: 

Observation of installation 

Certification of proper installation 

Alignment and adjustment as necessary 

Startup and testing 

Certify for use and start of warranty 


NIN 
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3.03 


The services of a factory-trained manufacturer's representative shall be provided as 
specified herein. 


Services to be provided: 


The service representative shall be responsible for complete component inspection on 
site after delivery and shall assist in the correct assembly of the components for a 
minimum period of one (1) eight-hour day. (Note: It is anticipated that all units will be 
installed, tested, and made operational at the same time, requiring a minimum of one (1) 
and potential as many as two (2) separate site visits by the manufacturer’s representative 
for installation). 


1. For inspection and check out of erected equipment — One (1) eight - hour day. 
2. For start-up services and supervision — One (1) eight - hour day. 
3. For complete instruction of the operating personnel — One (1) eight - hour day. 


The minimum period of time herein specified does not relieve the manufacturer from 
providing sufficient time to satisfactorily complete the required service functions. 


The manufacturer's representative shall certify in writing that each submersible 
wastewater pumping unit has been properly installed. 


The Owner reserves the right to videotape the instruction of the operating personnel for 
future use in training. 


The submersible wastewater pumping units shall be assembled and installed in strict 
accordance with the manufacturer's recommendations and as approved by the Engineer. 


Checkout and testing shall be as described in Section 01750, EQUIPMENT 
CHECKOUT AND TESTING, and as described below. 


FIELD ACCEPTANCE TESTS: 


After installation of the equipment and after completion of the services of the manufacturer's 
representative the Contractor shall operate each unit to demonstrate its ability to pump 
without excessive vibration, motor overloading, or overheating. Each pump shall be 
operated for a sufficient period of time to permit thorough observation of all pump 
components. 


Start-up and testing shall be conducted in accordance with Section 01752, STARTUP AND 
TESTING. 


Notify Engineer in writing at least three days in advance of the tests. If testing cannot be 
conducted because of scheduling, unavailable service personnel, etc., the Engineer's fees for 
a second visit shall be paid by the Contractor. 
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3.04 


C, 


All defects or defective equipment shall be corrected or replaced promptly at the 
Contractor's expense. 


All final adjustments necessary to place the equipment in satisfactory working order shall 
be made prior to the tests. 


If sufficient sewage is not available for the test, the Contractor shall provide water for 
testing. All labor and materials necessary for the test shall be furnished by the Contractor. 


After installation, all piping shall be tested for tightness in an approved manner. Should 
leaks be found, faulty joints shall be repaired, even to the extent of disassembling and 
remaking the joint, and all defective pipe and fittings shall be removed and replaced in a 
manner satisfactory to the Engineer. 


SPARE PARTS: 


Provide a list of all spare and replacement parts and locations where they are available and 
can be purchased. 


At a minimum the submersible wastewater pumping manufacturer shall provide the 
following spare parts: 


a. One complete set of any and all special tools required. 

b. One (1) complete set of gaskets required for the pump, for each pump. 

One (1) complete set of wearing rings for the impeller and pump casing, for each 
pump. 

d. One impeller key, washer and lock screw. 

e. Two (2) semi open enclosed impellers. 

f. One (1) mechanical seal repair kit. 

g. One (1) backup mechanical float 


° 


The submersible wastewater pumping manufacturer shall also provide all other spare parts 
as recommended and as itemized in the operations and maintenance manual, for each 
submersible wastewater pump unit installed and ancillary system component installed. 


END OF SECTION 
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DETERMINATION REGARDING PROPRIETARY SPECIFICATION 
PURSUANT TO MASSACHUSETTS GENERAL LAW CHAPTER 30, SECTION 39M 


I, the undersigned for the Norton Water & Sewer Department, acting on behalf of the Awarding 
Authority for the project known as the Elm Street Sewer Extension & Water Main Improvements 
Project, hereby certify that I have determined that it is in the public interest to include in the 
specifications for the project the requirement that the submersible wastewater pumps and 
appurtenances, as described in Specification Section 11304 of the Contract Documents, be 
proprietary items, specifically: submersible wastewater pumps and appurtenances for the Elm Street 
Pump Station, all manufactured by Flygt Pumps, a Xylem Company, of Charlotte, North Carolina. 
The reason for this determination is that the Water & Sewer Department standardized replacement 
parts for future municipal sewer pump stations utilizing equipment manufactured by the same 


manufacturer, thus ensuring the quality and interchangeability of parts to simplify and reduce the 


Date: 9 ie ‘ae ‘ 


cost of maintenance and repairs. 


raficis J. Fournier III 
Superintendent 
Norton Water & Sewer Department 
Norton, MA 


PART | - GENERAL 


SECTION 13410 


PROCESS CONTROL STRATEGIES 


1.01 DESCRIPTION: 


A. General Requirements and Definitions 


1. 


Provide all labor, materials, equipment, operations, methods and procedures 
as indicated in the Contract Documents, together with all items necessary 
for or incidental to the completion of the work. 

All systems indicated in the Contract Documents shall mean all necessary 
supervision, labor, equipment and materials required to provide complete, 
properly functioning systems. 

Refer to Electrical and Mechanical Drawings to coordinate material and 
equipment locations. 

Plan and Coordinate all work so that the transition from the old systems to 
new systems is accomplished without disruption of service. 


B. Work Included 


1. 


08/02/2023 


Furnish, install, configure, and program instrumentation and control 
systems as described and specified herein and as shown on the Contract 
Drawings. Provide connection to control, status indication, and alarm 
annunciation equipment as described herein. Furnish hardware, software 
and programming to establish reliable radio communications between the 
Master and remote sites. 


Provide new control panels: 
CP-1: Elm Street Pump Station Control Panel 


Install instrumentation equipment. 


The Contractor/ Instrumentation and Control System Supplier/Integrator 
shall subcontract with the Town’s SCADA system head end/control station 
supplier/integrator (Paul Ouellette, Harbor Controls, 401-580-9566) who 
will provide the revisions to the Town’s SCADA system programming plus 
assist in the start-up and testing of the pump station. The control panels and 
programmable controllers, as specified in this section and Section 13440, 
shall be networked and integrated with the Town’s existing SCADA system 
head end/control station and other SCADA system hardware. The 
Contractor/Instrumentation and Control System Supplier/Integrator must 
coordinate their system with the existing SCADA head-end system. 


Coordinate with the manufacturers of supplied equipment for specific 
instrumentation and control requirements. Installation and wiring of 
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08/02/2023 


10. 


11. 


2: 


instrumentation shall be in accordance with manufacturer’s 
recommendations. 


Any deviation in instrumentation or electrical materials or methods caused 
by requirements of the supplied equipment will be provided at no additional 
cost to the OWNER. 


Furnish and install all transducers, converters, terminals, transformers, 
interposing or pilot relays (for both new and existing equipment), signal 
transmitters, signal splitters/boosters, uninterruptible power supplies, power 
supply connections and other miscellaneous instrumentation required to 
make a complete system. 


Furnish analog signal conditioning isolators between field instruments and 
control panels to protect analog signals from noise, surges and ground 
loops. 


Furnish and install all vendor or manufacturer cables and appurtenances 
between primary instruments and the transmitters, receiving instruments or 
destination terminals. All methods, materials and supplies will meet the 
requirements of Division 11, Division 13 and Division 16. 


The General Contractor shall furnish and install all sleeves, bolts, inserts, 
equipment mounting hardware and other items to be attached to or 
imbedded in concrete and masonry work. 


Provide start-up, testing and training for the entire instrumentation and 
control system including all new instruments, control panels, radio 
equipment and SCADA system. 


Upon completion of the project, the Instrumentation System Supplier shall 
provide two separate 8-hour working days on-site (not including travel 
time) to be used upon demand of the Owner within the first year's 
operation. This time shall be used for service calls (not related to warranty 
or deficiencies in the Contract work), modifications to programming and 
SCADA software configuration 


Related Work Specified Elsewhere 


Dy ee 


Section 13420 — Field Instruments and Equipment 
Section 13430 — Control Panels 

Section 13440 — Programmable Logic Controllers 
Section 13450 — SCADA System 

Section 13460 — Wireless Telemetry System 
Electrical — Division 16. 
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D. 


Related Work by Others 


1. Instrumentation signal conduit and wiring, and power conduit and power 
wiring between panels and remote devices are furnished and installed by 
electrical subcontractor. The electrical contractor shall mount and power the 
control panels. 


Demonstration and final Engineer-witnessed testing 


1. The Owner will assume no liability or responsibility for any portions of the 
installation under this Contract until they are demonstrated and accepted in 
writing. Final demonstrations shall be made only after the Engineer is 
satisfied that the work has been completed in accordance with the intent of 
the Contract Documents. 


2. After the Instrumentation and Control System is completed, the Contractor 
shall request that the Engineer witness a demonstration of the total system 
operation. If any system or piece of equipment within a system fails to 
function properly, rectify such defects or inadequacies and make a final 
demonstration. 


3: All demonstrations shall be scheduled at the convenience of the Engineer 
and the Owner and shall be scheduled with at least five (5) days written 
notice. 


1.02 QUALITY ASSURANCE: 


A. 


08/02/2023 


All materials provided under this Contract shall be equal in quality, appearance and 
performance to that specified herein and shall be subject to the approval of the 
Engineer. Verify the availability of all materials proposed to be used in the 
execution of the work prior to submitting same for the Engineer's approval. The 
discontinuance of production of any material or product after approval has been 
granted shall not relieve the Contractor from furnishing an Engineer approved 
alternate of comparable quality and design without additional cost. 


Materials and equipment furnished under this Contract shall be standard products 
of manufacturers regularly engaged in manufacture of such products and shall be 
manufacturer's latest standard design that complies with Specification 
requirements. Products shall essentially duplicate material and equipment that 
have been in satisfactory local use at least three years. 
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The Contractor shall have supplied comparable systems to those specified herein 
and shall maintain engineering and service departments capable of designing and 
maintaining these systems. Provide, for a period of twelve (12) months from the 
date of final acceptance of the work, all necessary supervision, labor, materials, and 
equipment, in order to correct any defects in any system due to faulty materials, 
equipment, installation methods, or workmanship and consequent damage resulting 
from such defects. This work shall be scheduled during normal working hours and 
at the convenience of the Owner. 


Instrumentation and Controls Supplier 


1. The Contractor's attention is directed to the fact that the instrumentation and 
controls are an integrated system and as such, shall be furnished by one 
supplier, who shall provide all of the equipment and appurtenances 
regardless of manufacture, and be responsible to the Contractor for 
satisfactory operation of the entire system. Substitutions on functions 
specified will not be acceptable. 


2. Acceptable Instrumentation and Controls Suppliers include: 
a. Harbor Controls 
b Neponset Controls 
Cc. Electrical Installations, Inc. 
d Or, equal 
of Suppliers other than those listed above shall submit two copies of 


qualifications to the Engineer for review 10 days prior to bid opening. The 
Supplier shall have at least 5 years’ experience in the supply of 
instrumentation, control panels, configuration and calibration of 
instrumentation, programming of PLCs, radio communication systems, and 
SCADA system installation and configuration. Provide a statement of 
qualifications including at least 10 similar water and/or sewer system 
instrumentation and control system installations completed in the last 5 
years. Include system Owner name and contact information, description of 
the project and value of system completed. 


The Instrumentation Supplier may provide certain items by others for inclusion 
within its Control Panels. This shall include, but not be limited to, 
instrumentation/controls specified to be provided with the equipment of other 
systems. 


Programming standards 
1. In addition to creating and maintaining wiring diagrams, I/O schedules and 


SCADA-PLC database mapping, the Integrator shall document all work 
within software programming files. 
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Documentation shall include, but not be limited to: rung titles which clearly 
indicate function; comments for each rung used with references to paper 
documents; and symbolic addressing of PLC registers. 


Integrators shall use Contract Documents tag names for instrumentation and 
equipment PLC symbol addressing when provided on the Drawings and in 
the Specifications. 


The PLC programming code and SCADA software configuration shall be 
considered electronic records of the work performed. All changes made in 
the programming shall be documented electronically with date, integrator 
name, and description of change. 


1.03 SUBMITTALS TO THE ENGINEER: 


A. 


08/02/2023 


Shop Drawings and Samples 


1. 


Submit Shop Drawings in accordance with Section 01330 and as indicated 
herein. 


Shop Drawings shall be thoroughly checked by the Contractor for 
compliance with the Contract Documents. Verify that all equipment and 
materials proposed to be furnished will fit into available space and maintain 
specified clearances, and that all equipment is compatible with the system 
operation. Provide complete equipment panel layout drawings, equipment 
catalog cuts, schematic wiring diagrams, point to point wiring diagrams for 
all systems inputting to the PLC/SCADA system. 


Shop Drawings Shall Consist of: 


Project name and location 

Contractor's name and contact information 

Instrumentation System Supplier name and contact information 

Index Sheet - Listing the equipment being submitted using 

equipment designations, tag identification, and/or symbols, 

indicated on the Contract Documents together with the proposed 
manufacturer, style/type and catalog number. 

e: Manufacturer's scale or dimensioned drawings along with standard 
catalog number. 

f. Drawings of panel layouts including interior and exterior 
components keyed to a bill of materials. 

g. A system architecture drawing showing the complete SCADA 
system topology, including communications and redundancy where 
applicable 

h. Wiring diagrams shall be provided showing the interfacing between 

field hardware, PLCs and PCs, including network switches 


aoe, 
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4. All instrumentation and hardware shall be contained in one submission. 
This first submittal shall contain all software selections for the SCADA 
system. The SCADA and OIT graphical screens and PLC programming 
may be submitted after approval of hardware and software selections. 


5. Submissions shall be in the form of individual binders, of the quantity 
indicated in the General Conditions. Each equipment type shall be 
separated by index tabs with typewritten titles. 


6. Provide samples of instruments, devices, graphics, etc., within ten (10) days 
upon receipt of request from the Engineer. 


Maintain properly documented and witnessed test and checkout reports, described 
in Section 1.01 E and 3.02, and submit these to the Engineer. Test reports should 
indicate each control panel component tested and checked, with initials or 
signature, and listing of any problems encountered. Each new or modified I/O point 
should be tested in the field from instrument through to SCADA software. Provide 
the following submittals described in Section 3.02: 


Start-up checklist and procedure 

Factory test reports and panel certifications 

Contractor testing and checkout reports 

Final start-up schedule and request for Engineer witnessed testing 


OS 


Upon completion of the work and before request for final payment, deliver to the 
Engineer six (6) bound sets of full and complete directions pertaining to the 
operation and maintenance of all equipment and systems installed under this 
Contract. These directions shall be typewritten on 8-1/2" x 11" sheets neatly bound 
with index tabs, and shall be accompanied by plans, diagrams, etc., of the work 
installed, parts lists, etc., necessary for the guidance of the Owner in operating, 
altering or repairing the installation. Operational descriptions should include 
custom functional descriptions of the controller programming, list of hard-coded 
timers and set points, list of user-settable timers, control set points, alarm set points, 
and description of enable/disable functions. The descriptions should describe how 
to operate in automatic and manual, where applicable. 


Provide the Owner with a list of local service departments of duly authorized 


distributors of materials and equipment of the type installed, which will stock the 
manufacturer's standard parts, etc. 
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At the completion of the installation, provide reproducible Record Drawings 
electronically on computer disk, accessible in AutoCAD. Also provide six (6) 
printed sets of each full-size Drawing indicating the final configuration of all 
systems as they were installed. Symbols, equipment designations, etc., shall be 
consistent with the Contract Documents. Provide exact locations of all work which 
has been concealed in concrete, masonry or underground. Submit two (2) sets of 
fully documented PLC programming for each controller printed and bound in 3- 
ring binders. Submit four (4) sets of documented programming on electronic disk. 
Final payment of at least 5% of the value of the work described herein will not be 
released until as-built drawings and documented programming has been received. 


1.04 DELIVERY, STORAGE AND HANDLING: 


A. 


Coordinate material and equipment delivery with the project schedule. Notify the 
Engineer immediately, in writing, if material or equipment delivery will adversely 
affect the project schedule, include documentation from equipment suppliers 
indicating the revised delivery dates and the reason for the delay. 


Coordinate delivery of equipment directly to other vendors where instrumentation 
supplied under this section has to be installed in panels supplied under other 
specification sections. 


Exercise care during loading, transporting, unloading and handling of materials to 
prevent damage. 


Check for defective or damaged materials, and for incomplete equipment shipments 
within seven (7) days after equipment delivery to the project site. 


Store materials and equipment on the construction site in enclosures or under 
protective covering in order to assure that materials and equipment are kept 
undamaged, clean and dry. 


Replace or repair, to the satisfaction of the Engineer, all materials and equipment 
that are defective or that have been damaged during installation, at no additional 
cost to the Owner. 


1.05 FUNCTIONAL DESCRIPTION AND EQUIPMENT: 


A. General 


I 


The following section contains the basic functional requirements for the Williamstown 


Water System SCADA and instrumentation systems. 


The instrumentation scope of work includes assisting the Electrical Contractor with 


locating wires within the existing instrumentation system and terminating the wires in 
each control panel. 
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. The instrumentation functional descriptions provide a narrative of critical control 


functions and user display requirements. Any auxiliary devices such as lightning/surge 
protectors, relays, timers, signal isolators, signal converters etc. which are necessary to 
perform the functions specified and are not shown shall be provided as incidental to the 
project for reliable and secure operation of the instrumentation and control system. 


In general, the water system SCADA system will function as follows: The Elm Street 
Pump Station shall turn on and off based on the station’s wetwell levels. The set points 
for pump operation shall be fully adjustable through the I&C. Wetwell set point shall 
be programmed as a speed control for the independent variable frequency drive motor 
controllers. Secondary backup controls are based on a high level float switch which 
will run the pump(s) for a pre-determined time after the float switch has dropped. 


. The Elm Street Pump Station is owned and operated by the Town of Norton within 


Town property located at Library Park, 70 East Main Street, Norton, MA 02766. The 
alarms for this station will report back to the Town’s head end SCADA system via a 
radio modem. 


The General Contractor/Supplier shall subcontract with the Town’s SCADA system 
head end/control station supplier/integrator (Paul Ouellette, Harbor Controls, 401-580- 
9566) who will provide necessary revisions to the Town’s SCADA head end system 
programming plus assist in the start-up and testing of the pump station. The supplier 
shall assist the Town’s SCADA system head end/control station supplier/integrator as 
needed to integrate the Elm Street Pump Station’s I&C system with the Town’s 
SCADA system. 


B. Process Control System — General 


I. 


All equipment will be able to be operated in Manual or Hand without the PLC 
operating. The pumps and equipment shall have local control stations or MCC mounted 
control stations for HOA, RIL, etc. Unless otherwise noted, the pumps and equipment 
shall be controlled by PLC and HMI/OIT in auto and virtual hand with status indicating 
and alarms lights. 


All pump control and system alarm functions shall be delayed by means of adjustable 
0-60 sec. software time delay relays. 


. A panel power failure status alarm will input to each panel’s PLC. 


A PLC failure indicating light shall light at each PLC control panel. 


Provide control panel indication lights as necessary to meet functional requirements 
and as described in Section 13420. 


All analog signals for process instrumentation shall be monitored for out-of-range or 
signal failure. When the signal input is below 4 mA or above 20 mA, a signal failure 
alarm shall be annunciated. 
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7. A disagreement alarm shall be configured for each piece of equipment for which a 
running status feedback is provided. Configure the disagreement alarm to annunciate 
when a pump or other equipment is called to run and no running status feedback is 
received within a set time delay, adjustable 0-60 seconds. 


8. All alarms described in the functional descriptions and listed in the I/O tables in Section 
13430 shall be configured as either non-critical or critical alarms. All alarms shall be 
configured to dial out via the SCADA control station alarm dialing software. 


9. The Operator shall be able to enable/disable each alarm at the SCADA control station. 


10. Control circuits for each pump shall be equipped with a time delay to prevent 
simultaneous motor starts. 


11. Interlocks shall be provided by I/O’s from the automatic transfer switch (ATS) to stop 
pumps prior to ATS transfers. 


12. A high pump temperature protection shall override the level control and shut down the 
pump motor(s) when required to protect the pump from excessive temperature. A 
thermostat, provided by the pump manufacturer, shall be mounted on each pump 
casing. The thermostat shall be wired into the panel. If casing temperature rises to a 
level sufficient to cause damage, the thermostat causes the pump shutdown circuit to 
interrupt power to the motor. A visible indicator located on the control panel door shall 
indicate motor stopped due to high pump temperature. A visible alarm shall be 
indicated on the OIT and the SCADA head end. The motor shall remain locked out 
until the pump has cooled and circuit has been manually reset. Automatic rest of this 
circuit is not acceptable. 


C. PLC Panels 


The Integrator shall incorporate internal and external I/O as listed in Specification Section 
13440 Attachment | for the PLC control panels. In addition to spare inputs and outputs 
and spare I/O modules noted in Section 13440, the Integrator shall provide additional 
signals not specifically listed if required to meet the process control descriptions. Each new 
PLC shall also collect the following internal and external I/O signals and relay the 
information to the SCADA system and/or PLC panel face as indicated herein: 


PLC Battery Low Alarm (to HMI/OIT and SCADA software) 
Communication Fault (to HMI/OIT and Panel Face Indicating Light) 

Surge Suppressor Trip (to HMI/OIT and SCADA software) 

PLC Fault (to HMI/OIT, SCADA software, and Panel Face Indicating Light) 
Panel Power Failure (to HMI/OIT and SCADA software) 


PEO 
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D. CP-1: 


A new control panel with PLC and HMI/OIT shall be installed at the Elm Street Pump 
Station that will control all the newly furnished and installed instruments and equipment 
located at the pump station site. 


Note that all screens on the CP-1 OIT shall be mimicked on the Town’s SCADA head end 
system. 


There shall be a log in screen on the OIT requiring an operator to enter their user ID and 
password. Provisions shall be made to allow the Town to provide separate [Ds/Passwords 
to all operators/supervisors servicing the station. Any user identified as “operator” will be 
allowed only to view status of the station on the OIT screens. Users identified as 
“supervisor” shall be allowed to edit set points, enable/disable nuisance alarms, etc. All 
users shall be able to acknowledge, reset and silence station alarms. 


Pump Control Operation 
The CP-1 control panel shall be fabricated with a 3-way switch which controls the 


alternation of the pumps. There shall be either an automatic alternation (“AUTO”), or a 
manual selection of the “LEAD” pump (i.e. Pump #1 or Pump #2) with the remaining pump 
being the “LAG” pump. If a pump is out of service, the station logic shall place the 
remaining pump in service in “LEAD” and put the out of service pump in a “lag-standby” 
condition. 


The CP-1 control panel shall be fabricated with separate HOA switches for Pump #1 and 
Pump #2. In HAND, the pump shall operate. In “AUTO” control of the pump shall be by 
wetwell level. At a preset wetwell elevation, the “lead” pump will start. At a preset 
wetwell elevation, the “lead” pump will stop. Additionally, at a preset wetwell elevation, 
the “lag” pump will start. At a preset wetwell elevation, the “lag” pump will stop. These 
“lead” and “lag” levels shall be operator adjustable from the OIT screens. The run status 
indication, 3-way switch position status, HOA switch position switch status, running status 
of the pumps, and faults/alarms shall be displayed graphically on the OIT screens. 


The pumps will be automatically or manually operated from the control panel. The control 
panel will have analog controls with both analog and digital indicators and alarms depicted 
on the panel and PLC/OIT. 


For the secondary “back-up” float switch, the pumps shall be automatically transferred to 
the “secondary controls” which includes the pump start when the wet well elevation is at 
the “back-up” float switch (float switch in up position), and will shut off after a pre- 
determined time operating duration after the float switch has dropped. Note, the back-up 
controls shall include stagger starting and adjustable running (operating) time. These 
secondary controls shall operate the pump station in the event of a PLC failure, wetwell 
level transmitter failure, and/or any primary pump control failure. 


A non-resettable run timer and maintenance run timers with operator-entered set points 
shall accumulate run hours and allow display and reset at the OIT screen. A non-critical 
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alarm shall be generated when the maintenance run timer reaches the set point to alert 
operators that maintenance is due. 


Pump #1 and #2 will be equipped with a VFD connected to the CP-1 via Ethernet. The 
VFD run status, speed, remote status, fault status and HOA switch position shall be 
displayed at the OIT screen. Control of the VFD shall be by the wetwell level. A wetwell 
set-point shall be programmed as the speed control reference for the VFDs. As the wetwell 
rises, the pump speed shall automatically increase. As the wetwell decreases, the pump 
speed shall automatically decrease. 


The operating sewage pump will automatically stop during loss of normal power. When 
power is restored by the generator (i.e., ATS switch position) the pump shall automatically 
re-start. During the generator exercising plus when the utility power is restored, the ATS 
shall provide a “ready to transfer” signal to the PLC which will stop and ramp down 
(through the VFD) the operating pump. After transfer, the pump shall be automatically 
restarted. Interlock shall be provided to stagger the pump start (for two pumps running) 
for normal/standby power loss and restoration. 


Protective interlocks shall stop the pumps for the following: 


1. Pump motor overload, 
Ze Pump high temperature, 
3. Low wetwell level. 


Wetwell Level: The level transmitter shall continuously monitor wetwell level and transmit 
the variable signal to the PLC in CP-1. The levels shall be used to operate the pumps at 
user preset levels, as described above. Operator adjustable levels for “High Level,” “Low 
Level” and “Flood” shall transmit alarms to CP-1. A critical low wetwell level lockout 
shall be hard-coded and shall cause shut down and lock out of the respective pump, as well 
as generate an alarm. Wetwell levels shall be logged and trended. 


In the event that the level transmitter goes out of range, a level instrument failure alarm 
shall be transmitted to CP-1. 


The back-up digital indicator located on the CP-1 panel, as specified in Section 13430 shall 
also display the level, in feet to the tenth of foot, as transmitted from the level transmitter 
as a backup in case of OIT failure. 


Flow: The instrumentation Contractor shall install a new Electromagnetic Flow Meter (as 
per Section 13420) in the valve vault for the Pump Station and wire to new Flow Meter 
Indicator and CP-1. The flow rate shall be displayed at the OIT and remote SCADA screen. 
The flow shall be totalized with automatic logging and also log daily flows. Daily flow 
totalizer shall be reset at midnight. The displays shall show a daily running total as well 
as previous day total. 


The PLC/HMI programming will allow for “LOW FLOW” alarms (for both single and two 
pump operation) with adjustable flow set-points and time delays. The design intent is to 
determine a partially clogged sewage pump. 
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Generator and Automatic Transfer Switch (ATS): The Generator and ATS shall be 
monitored for generator on/off status, generator run time, ATS in utility power, ATS in 
generator power. 


Alarms General: The following miscellaneous equipment shall also be monitored for 
“failure” alarms: 


1. Personnel emergency button, 
2. Control panel power failure, 
3. Utility power failure (from ATS) 


There shall be a separate programming and screen on the PLC/OIT where the operator may 
enable or disable any of the failure alarms at the station. This is to allow the operator to 
avoid potential nuisance alarms and shall be a separate function from acknowledge/clearing 
an alarm status. 


The I&C supplier shall coordinate with the Engineer/Owner in order to classify all the 
alarms as critical, non-critical, and emergency in order to obtain an appropriate response. 


The CP-1 control panel shall be fabricated with “Acknowledge,” “Reset,” and “Silence 
Alarm” push buttons. These functions shall also be available on the OIT/PLC 
screen/programming. All current and past alarms shall be logged and displayed on the 
OIT. 


See the I/O list in Section 13440 for additional inputs and outputs. Several of the inputs 
shall be configured as alarms. 


The CP-1 control panel and PLC shall be retrofitted with new radio equipment and 
antennas to communicate with the Town’s SCADA head end system. 


1.06 WARRANTY: 
A. The entire Instrumentation and Control System, including programming shall be 
watranted for one year from substantial completion of the system, as defined in 
Division 1. The warranty shall include the immediate (within 24 hours) response 
to emergency calls affecting treatment plant operations including problems and 


questions regarding equipment, software, and programming. 


B. Warranty shall be in accordance with Division 1. 


PART 2 - PRODUCTS - Not Applicable 
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PART 3 - EXECUTION 


3.01 GENERAL: 


A. 


All instrumentation and control shall be installed in accordance with state and local 
building and electrical codes, general instrumentation practices, and manufacturer’s 
requirements. All equipment shall be fully tested and calibrated. All 
instrumentation shall operate in accordance with the design intent. Provide 
documented record drawings. The Engineer shall review all instrumentation and 
controls at the time of startup, and all corrections made by contractor as required. 


The ranges and field connections shall be verified by the Engineer and 
instrumentation system integrator during the submittal process. 


The contractor shall plan and execute the installation so that the facility will be able 
to meet its discharge permit at all times. Submit a plan prior to construction. 


The control panels shall be completely factory assembled and tested. Do not ship 
the panel to the site until the Owner has approved the completed panel. The 
contractor shall provide all equipment from other divisions as required to make a 
complete system. 


3.02 START-UP AND TESTING: 


A. 


B. 
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In accordance with Specification Division 1. 


Start-up of individual control systems may be required prior to start-up of the 
overall SCADA system and control system network. The Instrumentation Supplier 
shall integrate all individual sub-control systems into a site-wide complete system 
to achieve final start-up. A start-up checklist and procedure for the SCADA system, 
PLC network and Instrumentation shall be prepared and submitted to the Engineer 
for approval prior to final start-up. 


The Contractor shall coordinate the work of the system manufacturer's service 
personnel as necessary. This shall include the installation, interconnection, testing, 
and calibration of the instruments, and the scheduling of the manufacturer's service 
personnel. 


The Instrumentation System Supplier shall perform factory testing and checkout of 
each panel prior to delivery. The Engineer and Owner shall be given the 
opportunity to view the factory acceptance testing. A minimum of two weeks’ 
notice shall be given to the Engineer/Owner prior to the factory acceptance testing. 
Submit factory test reports and panel certifications. 


Each panel shall be tested and checked out in the field to confirm each input and 
output connected to instrumentation and other devices. Submit testing and 
checkout reports to the Engineer with final start-up schedule and request for 
Engineer witnessed testing. 
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3.03 TRAINING: 


A. 


Provide the services of authorized manufacturers' representatives to instruct the 
Owner's representatives in the proper operation and basic trouble-shooting of the 
PLC and I/O system of each instrument and device installed under this Contract. 
Included in training shall be recognition of basic features such as downloading 
software to the PLC and SCADA package, backing up computer data and printing 
reports shall be documented in an operations manual. 


Instrumentation training should be conducted by a qualified manufacturer’s 
representative or person certified by the manufacturer in training of the equipment. 
This training should be conducted when all instrumentation is installed, calibrated, 
and after installation has been certified by the manufacturer’s representative. 


Operator training shall be provided for a minimum of four, 4-hour training sessions 
(not including travel time) for the overall instrumentation and control system. Two 
days of training after system acceptance by the Engineer, two additional days of 
training after system has been in service for three months. 


The Supplier shall provide complete documentation for all systems prior to 
Owner/Engineer witness testing. 


All training and instructions shall be scheduled at the convenience of the Engineer 
and the Owner and shall be scheduled with at least five (5) days written notice. 


END OF SECTION 
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SECTION 13420 


FIELD INSTRUMENTS AND EQUIPMENT 


PART 1 — GENERAL 


1.01 


1.02 


1.03 


DESCRIPTION OF WORK: 

Supply field instruments and equipment as shown on the Drawings and indicated herein. 
SUBMITTALS TO THE ENGINEER: 

In accordance with Sections 01330 and 13410. 

TESTING AND START-UP: 


In accordance with Section 13410 and 01751. 


PART 2 - PRODUCTS 


2.01 


A. 


GENERAL: 


All of the equipment shall be the manufacturer's latest proven design. Specifications and 
drawings call attention to certain features, but do not purport to cover all details entering 
into the design of the instrumentation system. The completed system and the equipment 
furnished by the contractor shall be compatible with the functions required. 


Components shall be finished to the manufacturer's standard for the service intended 
unless otherwise indicated in the specifications or on the drawings. 


All electrical components of the system shall operate on 120-volt, single-phase, 60-Hertz 
current, or 24vdc except as otherwise noted in the specifications. 


All controls for electrically operated or motor-driven equipment shall be completed, 
including all necessary auxiliary relays, so as to require only wiring and connections to 
the equipment control circuit. All contacts for control of motor-operated or electrically 
operated equipment shall be rated not less than 10 amperes on 120 volts unless otherwise 
specified herein. 


All motor-operated or electrically operated equipment shall have separate 120-volt power 
and control circuits, and optionally 208v 3 phase, 120v 1 phase, and 480v 3 phase, as 
required. 


Control wiring for externally operated motors shall be No. 12 AWG, minimum and in 
accordance with Division 16. 
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G. All necessary fuses or switches required by the instrumentation manufacturer for its 
equipment shall be provided with the equipment. All instruments requiring an external 
power supply shall have a labeled ON-OFF switch. 


H. Provide all required piping, connections, hangers, supports, etc. required for the 
Instrumentation and equipment, unless specified to be provided by Others. 


I. The Drawings and Specifications indicate the energy sources that will be provided. Any 
other devices necessary to obtain proper operation of the instrument system from these 
energy sources shall be furnished with the instrumentation. 


J. Instrumentation equipment supplier shall provide and install all instrument cable as 
needed between instrumentation system equipment components, unless otherwise 
indicated. 


K. Nameplates shall be attached to all field-installed units. 


L. All field-mounted instrumentation utilizing 4-20 mA signals shall be furnished with an 
appropriately sized local surge arrester at each end of the line. The surge arrestor shall 
be adequate for the intended function and shall be by a nationally recognized 
manufacturer with a minimum of 3-years’ experience in the manufacturer of such 
devices. Submit selected model and backup information for review and acceptance by 
the Engineer. Surge arrestor shall be manufactured by Transtector, Phoenix Contact, or 
equal. 


M. Instrumentation shall be installed per instrumentation construction standards and details, 
manufacturers recommended practices in accordance with the mechanical, 
instrumentation and electrical drawings and specifications. Instrumentation shall be 
suitable for the application and the environment. Equipment shall be pre-calibrated. 
Provide all field calibration as required to verify correct operation. Review calibration 
ranges during shop drawing submittal with Engineer. All instrumentation shall be factory 
calibrated, bench checked, and field calibrated in accordance with ISA Standards and 
Practices. Equipment shall be suitable for use with the process fluid, when applicable. 


2.02 FLOW MEASURING DEVICES (FE/FIT): 


A. Electromagnetic Flow Meter and Indicating Transmitter 


1. Provide electromagnetic tube type flow meter and transmitter as indicated on the 
Drawings and herein specified. The flow meters will be hardwired to the indicator, and 
the isolated PLC. 


2. Completely obstruction-less design with stainless steel or Hastelloy C4 electrodes and 
electrode access ports. 


3. Internal power source 
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2.03 


10. 


11. 


12, 


13. 


. Constructed of non-magnetic steel (316ss/Hastelloy) with class 150 ANSI flange 


connections. Provide unit with PTFE or hard rubber liner suitable for use with potable 
water. 


Enclosure shall be NEMA 4X rated, paint finish and corrosion resistant 


Accuracy of plus or minus 1% of actual flow. 


. Meter shall be compatible with all process chemicals used at the facility. 


The flow transmitter shall be remote located. Unit shall be capable of bi-directional 
flow and shall display flow rate in both directions and flow total. 


. The signal converter or indicating transmitter [LED local indicator] furnished with an 


indicator shall be calibrated to read in gpm. 


The transmitter output shall be converted to a 4-20 mA flow rate signal. The 4-20mA 
signal shall be sent to the PLC in the equipment control panel. 


Supply a ductile iron pipe spool piece with the same flange-to-flange dimension as the 
flow meter to replace the meter during maintenance. 


Water Flow Display/Totalizer 


a. The display/totalizer signal shall go to the PLC. The PLC shall be actuated 
by 4-20 mA/DC signal. 


b. The totalizer signal, complete with flow integrator, shall be actuated by the 4- 
20 mA input signal proportional to square root of pressure differential and 
through a math counter and timer provide total flow data. The PLC shall 
indicate flow as "hundreds of gallons" or " x 100 GAL". 


c. The display/totalizer shall be provided with a dry contact which closes with 
flow. 


Electromagnetic flow meter and indicator shall meet or exceed the design, construction, 
and performance of Model DN100 WaterMaster Electromagnetic flow meter by ABB. 


LEVEL MEASURING DEVICES: 


A. Ultrasonic Level Transducer and Level Indicating Transmitter (LE/LIT) 


i: 


Provide ultrasonic level transducer/transmitter for wet well applications according to 

the following criteria: 

a. Provide an ultrasonic level transducer and level indicating transmitter for 
measuring level in the pump station wet well. 

b. The transducer shall be powered from the transmitter. Supply vendor cable for 
connecting the transducer to the transmitter. 
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c. The transmitter shall be powered from a UPS 120 VAC source from the Pump 
Control Panel. The transmitter shall have one (1) 4 to 20 mA DC output and two 
(2) relay outputs. Provide a hand-held programmer for the level transmitter. 

d. Provide a mounting bracket for the ultrasonic transducer for mounting in the wet 
well. The transmitter shall be mounted in the Intrinsic Safety Panel. 

e. The ultrasonic transducer shall be a Siemens XPS-15, or equal,. The level 
indicating transmitter shall be a Siemens LUT 400 series, or equal 

f. See 3.04 for instrument range. 


B. Wet Well Float Switch (LSHH) 


1. 


Zi 
3. 


Provide float switch according to the following criteria: 

a. Non-mercury narrow angle float switch. 

b. Non-oxidizing Form C contacts to allow low DC voltage signals for use with intrinsic 
safety devices (LSHH). 

c. Provide a stainless-steel mounting rack with an adjustable cable stop for each float 
switch. 

d. Provide external weight set for setting float switch activation angle. 

Associate intrinsic safety relays shall be mounted in the Intrinsic Safety Panel. 

Float switches shall be Eco-Float Gold by Anchor Scientific or approved equal. 


2.04 MISCELLANEOUS DEVICES: 


A. Temperature Alarm Thermostat (TI) 


. Furnish electric temperature alarm thermostats for the high and low temperature alarm 


input contacts as required under the instrumentation section. Contacts shall be rated 
120 VAC. Temperature indicator to be included with thermostat. Furnish thermostats 
as manufactured by Honeywell, Dayton or acceptable equivalent products. All 
thermostats shall have locking covers. 


B. Personnel Emergency Pushbutton (PE) 


A personnel emergency alarm, push button (maintain contact type), push to alarm-pull to 
silence, minimum 12-inch diameter red mushroom head, shall be centrally located within 
one foot of the pump station floor. 


Upon pushing the button an alarm signal shall be sent to the control. 


Conduit and wiring from the pushbutton to the pump station control panel and terminals 
in the control panel shall be provided by the electrical contractor. 


2.05 INSTRUMENT WIRING REQUIREMENTS: 


Al 
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1 wiring shall be as outlined in Section 13430, CONTROL PANELS. 
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2.06 SPARE PARTS AND TEST EQUIPMENT: 


A. 


The Contractor shall the manufacturer's standard spare parts kit, with each part packed in 
a container and labeled. 


PART 3 - EXECUTION 


3.01 


A. 


GENERAL: 


All instrumentation shall be installed in accordance with state and local building and 
electrical codes, general instrumentation practices, and manufacturer’s requirements. All 
equipment shall be fully tested and calibrated. All instrumentation shall operate in 
accordance with the design intent. Provide documented record drawings. The Engineer 
shall review all instrumentation and controls at the time of startup, and all corrections 
made by the Contractor as required. 


The ranges and field connections shall be verified by the Engineer and instrumentation 
system integrator during the submittal process. 


The Contractor shall plan and execute the installation so that the facility will be able to 
meet its discharge permit at all times. Submit a plan prior to construction. 


3.02 START-UP AND TESTING: 


A. 


B. 


In accordance with Specification Division 1 and Section 11000. 


A start-up checklist and procedure for the Instrumentation shall be prepared and 
submitted to the Engineer for approval prior to final start-up. 


Operator training shall be provided for a minimum of five, 8-hour days (not including 
travel time) for the overall instrumentation and control system. Two days of training 
after system acceptance by the Engineer, two additional days of training after system has 
been in service for three months and one day of training after system has been in service 
for nine months. 


The system integrator shall provide complete documentation for all systems prior to 
Owner/Engineer witness testing. 


3.03 WARRANTY: 


A. 


All Instrumentation shall be warranted for one year from final acceptance of the system. 
The warranty shall include the immediate (within 24 hours) response to emergency calls 
affecting treatment plant operations including problems and questions regarding 
equipment, software, and programming. 


Warranty shall be in accordance with Division | and Section 11304. 
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3.04 INSTRUMENT INDEX: 


Instrument Tag Description Span/Range Notes 
Pump Station Effluent Flow Meter Remote Transmitter, Verify Cable 
FEETI-10 (Electromagnetic Flow Meter) O=T200 erm Length in Field 
Wetwell Level Indicating Transmitter 2 a 
LT-100 (irasanted evel Teaneducen) 0-30 FT Verify Cable Length in Field 
LS-100 Wetwell High Level Float Switch - Verify Cable Length in Field 
TI-100 High Temperature Alarm Thermostat 0-120°F - 
TI-101 Low Temperature Alarm Thermostat 0-120°F - 
PE-100 Personnel Emergency Pushbutton Alarm - - 
END OF SECTION 
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SECTION 13430 


CONTROL PANEL 


PART 1 — GENERAL 


1.01 DESCRIPTION OF WORK 


Fabricate panels as described herein and integrate into the Owner’s instrumentation and 
control system as described in Section 13410. Modify existing panels as described in 
Section 13410. All new panel components shall be furnished and installed in accordance 
with these specifications and applicable standards and codes. 


1.02 SUBMITTALS TO THE ENGINEER 


In accordance with Section 01330 and 13410. 


1.03 TESTING AND START-UP 


In accordance with Section 13410 and 01751. 


1.04 QUALITY ASSURANCE: 


A. 


D. 


08/02/2023 


All materials provided under this Contract shall be equal in quality, appearance and 
performance to that specified herein and shall be subject to the approval of the 
Engineer. Verify the availability of all materials proposed to be used in the 
execution of the work prior to submitting same for the Engineer's approval. The 
discontinuance of production of any material or product after approval has been 
granted shall not relieve the Contractor from furnishing an Engineer approved 
alternate of comparable quality and design without additional cost. 


Materials and equipment furnished under this Contract shall be standard products 
of manufacturers regularly engaged in manufacture of such products and shall be 
manufacturer's latest standard design that complies with Specification 
requirements. Products shall essentially duplicate material and equipment that 
have been in satisfactory local use at least three years. 


The Contractor shall have supplied comparable systems to those specified herein 
and shall maintain engineering and service departments capable of designing and 
maintaining these systems. Provide, for a period of twelve (12) months from the 
date of final acceptance of the work, all necessary supervision, labor, materials, and 
equipment, in order to correct any defects in any system due to faulty materials, 
equipment, installation methods, or workmanship and consequent damage resulting 
from such defects. This work shall be scheduled during normal working hours and 
at the convenience of the Owner. 


Instrumentation and Controls Supplier 
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1. The Contractor's attention is directed to the fact that the instrumentation and 
controls are an integrated system and as such, shall be furnished by one 
supplier, who shall provide all of the equipment and appurtenances 
regardless of manufacture, and be responsible to the Contractor for 
satisfactory operation of the entire system. Substitutions on functions 
specified will not be acceptable. 


De Acceptable Instrumentation and Controls Suppliers include: 
a. Harbor Controls 
b. Neponset Controls 
eC Or equal 
3: Suppliers other than those listed above shall submit two copies of 


qualifications to the Engineer for review 10 days prior to bid opening. The 
Supplier must have a New England office within 100 miles of the project 
site in order to set-up, factory test and service the new I&C system. The 
Supplier shall have at least 5 years’ experience in the supply of 
instrumentation, control panels, configuration and calibration of 
instrumentation, programming of PLCs, radio communication systems, and 
SCADA system installation and configuration. Provide a statement of 
qualifications including at least 10 similar water and/or sewer system 
instrumentation and control system installations completed in the last 5 
years. Include system Owner name and contact information, description of 
the project and value of system completed. 


The Instrumentation Supplier may provide certain items by others for inclusion 
within his Control Panels. This shall include, but not be limited to, 
instrumentation/controls specified to be provided with the equipment of other 
systems. 


PART 2 —PRODUCTS 


2.01 GENERAL: 


A. 
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Control Panel materials and fabrication methods must conform to /underwriter 
Laboratories specification section UL 508A, and applicable referenced 
specifications noted therein. 


Control panel shall be furnished and installed in accordance with methods described 
in Division 16, and as indicated on the Drawings and in the Specifications. All 
transducers, converters, terminals, fuses, transformers, relays, signal transmitters, 
power supply connections and other miscellaneous equipment required to make a 
complete system shall be furnished and installed in the control panels. All wiring 
into and out of the control panel shall be terminated on terminal blocks. 
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Panel components including power supplies, switches, relays, instrumentation, etc. 
supplied by the various equipment manufacturers, but indicated to be installed 
within panels furnished by the Instrumentation Supplier, shall be furnished to the 
Instrumentation Supplier for incorporation into his panels. Instrumentation 
Supplier shall install these items within his panel and shall produce a complete, 
functional, pre-wired system for installation requiring only external power and 
instrumentation connections. The General Contractor shall coordinate this 
requirement and shall ensure that equipment manufacturers provide all necessary 
installation instructions and requirements to the Instrumentation Supplier. 


Provide all required connections, mounting accessories, supports, etc. required for 
the installation of the Control Panels, unless specified to be provided by Others. 


Each alarm-actuating circuit shall contain a simple means for disconnecting the 
alarm function during normal maintenance or standby of the equipment which 
actuates the alarm. 


All panel indicators, panel meters, and recorders shall be by a common 
manufacturer and shall be of the same manufacturer and type as specified herein. 


All panels, and panel mounted instruments and control devices shall have identi- 
fying nameplates in accordance with Division 16. Equal quality nameplates shall 
be attached to all field-installed units. 


2.02 LEVEL CONTROL PANEL: 


A. 
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GENERAL - Components 


1. Control Panel enclosure shall consist of fully welded body with door extending 
the full width of the panel to provide full access to the panel-mounted 
components. The door shall be of formed sheet metal and shall be equipped 
with quarter-turn latches and 180° hinges. Each door of the enclosure shall be 
equipped with pad-lockable and keyed quarter-turn lever handle. Panel shall 
be NEMA rating as noted on the Drawings and in the specifications. 


2. The control panel size, where indicated, is minimum size and the supplier shall 
size the control panel with at least 20% excess interior space available for future 
expansion, ease of maintenance and orderliness. 


3. For Painted Steel Enclosures, following fabrication, the panel and _ its 
component parts shall be degreased, bonderized, sprayed with two base coats, 
a rust inhibitor and a regular alkyd primer, and finished with an air-dry enamel 
of a color selected by the Engineer. 


4. All instruments and accessories shall be mounted, wired or piped to terminal 
strips or bulkhead fittings which shall be properly identified to provide ease of 
field connection. 
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The exterior and interior components of the control panel shall be “‘finger-safe” 
and free from the danger of electrical shock when in normal operating position. 
If a component required within the panel by these specifications cannot be made 
“finger-safe”, obtain approval of its use from the Engineer and provide a clear 
warning label near the device. 


. All pump controls, interlocks, contacts, relays, power supplies and other 


miscellaneous equipment required to make a complete system in accordance 
with the intent of this section of the specifications shall be furnished and 
installed in the control panel. The components shall be industrial rated, heavy 
duty. 


. Power for panel shall be from the distribution panel as shown on the Electrical 


Drawings. 


. All H-O-A switches and push button switches shall be through-door flush 


mounted and sealed in accordance with respective equipment and control panel 
manufacturers recommendations. 


. Uninterruptible Power Supply (UPS) shall be provided for the PLC panel and 


for other panels or hardware when shown on the Drawings. See Section 13440 
for specifications. The UPS shall be installed within the panel and may sit on 
the bottom of the panel enclosure, however, the UPS shall not be located within 
6-inches of any active components. The UPS shall not need to be moved to 
access other panel components. The UPS shall be rated for temperatures 
between 0°C-40°C (32°F-104°F) in a temperature controlled environment. 


10. Din-Rail shall be heavy duty steel intended for industrial control panel use. 
11. Wire ducts shall be self-extinguishing rigid PVC heavy duty industrial grade. 


12. Miscellaneous Hand Switches (HS): 


a. Hand switches shall be heavy duty, oil tight type with removable contact 
blocks and bat type lever operators. 

b. Contact rating shall be 10 ampere, continuous current at 120-volt alternating 
current. 

c. Selectors shall be provided with chrome-plated metal or anodized 
aluminum mounting rings. 

d. Cutler Hammer 10250T, or accepted equivalent. 


13. Miscellaneous Push Button Switches: 


a. Reset Switch shall clear all alarm indicators. If alarm condition persists, 
alarm indicator shall re-illuminate. 

b. Reset button shall be heavy duty, oil tight, red LED operator, similar to hand 
switches. 
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C. 
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14. Indicating Lights shall be LED technology with push-to-test feature. Indicating 


light housing shall be heavy duty, oil-tight type with removable contact blocks. 


15. Duplex receptacles shall be ground fault circuit interrupt type with industrial 


grade cast aluminum housing box and cover. 


16. Programmable Logic Controller: PLC shall be as specified in Section 13440 


with Ethernet communications with all required accessories. 


Human Machine Interface/Operator Interface Terminal (HMI/OIT): 


1. 


HMI/OIT to the PLC shall be furnished and installed on panel as noted in the 
control panel description and shown on the Drawings. The Instrumentation 
supplier shall furnish and program the HMI/OIT. The screens to be provided 
for each HMI/OIT will vary depending upon local process function. The 
HMI/OIT shall display screens for the pump station and chemical feed process 
operations and all process instruments. The Instrumentation Supplier shall 
develop screens to display functions described in Section 13410. Submit draft 
screens to the Engineer during Shop Drawing review. 


The HMI/OIT shall have the following specifics: 

a. The HMI/OIT shall be a 256-color display touch screen. 

b. Viewing area shall be at least 8.3 inches width by 6.2 inches height, or as 

indicated in the panel descriptions. 

Display brightness of 300 cd/m2 

Display contrast of 60:1 

Minimum display resolution of 640 x 480 pixels 

Minimum 2 megabytes of user memory 

Ethernet port and other communication ports as required to meet future 

SCADA and panel performance specifications. 

h. Compatible with controller supplied to display all PLC I/O values, control 
equipment, display alarm information, acknowledge alarms locally and 
silence horns on site. 

i. NEMA 4X rating 

j. Allen Bradley Panelview, Xycom Proface, or equal. 


gm ao 


Provide licensed copy of the panel graphic configuration software and final OIT 
screen programming to the Owner. 

HMI/OIT shall be provided with a sun screen mounted on the outside of the 
control panel. 


At a minimum, provide the following components: 


PLC — Allen Bradley MicroLogix 1400 or equal 


1. 


Power Supplies 


Surge Protection (power supply and analog field signal) 
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UPS sized for all critical components including PLC, RTU, and loop-power 
level instruments 

GFCI duplex receptacle and RJ45 programming port 

Interior cabinet light 

Air intake with replaceable filter 

Exhaust fan (sized accordingly for enclosure) 

Heating, ventilation, and cooling as required to maintain operating 
temperature range of all control panel components. Provide heating and 
cooling sizing calculations for review. Coordinate with Division 16 and the 
Electrical Contractor supplying the exterior enclosure. 


. 4-port Ethernet Switch 


HMI/OIT 


. Variable Frequency Drives for each pump, see Section 13431 
. Pump #1 HOA hand switch 

. Pump #1 Green Pump Running Indicating Light 

. Pump #1 Red Pump Stopped Indicating Light 

. Pump #1 Red Pump Fail Indicating Light 

. Pump #2 Pump HOA hand switch 

. Pump #2 Green Pump Running Indicating Light 

. Pump #2 Red Pump Stopped Indicating Light 

. Pump #2 Red Pump Fail Indicating Light 

. PLC Fail Red Indicating Light 

. UPS Fail Red Indicating Light 

. Acknowledge and Silence Alarm Push Button 

. Electronic Adjustable Tone Alarm Horn 

. Panel Indicator for the “Wetwell Level” in feet displayed to the tenth of foot 


and graphically as a bar graph 


. Panel Power White Indicating Light 
. All other components required to obtain the functionality described in Section 


13410 and to meet all codes and regulations. 


. Control panel thermostat and low/high temperature alarm switches 
. Provide and wire two Flygt MiniCAS relays in the level control panel as 


specified and provided by the pump manufacturer 


Panel Indicator: 


1. 


LED Panel Indicator, 4 digits, 9/64 DIN, 4-20madc inputs, sealed faceplate, 
120vac power, panel mounted, 0.20% accuracy full scale. Digits shall readout 
in feet. In addition, panel shall have a bargraph meter with a scale in feet. At 
a minimum, bargraph shall be 4-inch vertical height and have 100-segments. 
Panel indicators shall be Texmate Leopard Bargraph Meter, or equal. 


Temperature Alarm Thermostat: 


1. 


Temperature Alarm Thermostat, as specified in Section 13420, shall be 

installed in the control panel enclosure and pump station. When the 

temperature in the pump station is below an Operator selectable low 

temperature, a low temperature alarm shall be initiated. When the 
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temperature in the pump station is above an Operator selectable high 
temperature, a high temperature alarm shall be initiated. 


2. Temperature switch shall be manufactured by Ashcroft or equal. 


2.03 INSTRUMENTATION AND CONTROL WIRING REQUIREMENTS: 


A. 


All control wiring (120 or 24 volt, AC or DC) conductors shall be insulated for 600 
volts, unless otherwise noted, and shall be No. 14 AWG minimum size, or larger if 
so indicated on the Drawings. Conductors shall be 98 percent copper, stranded, heat 
and moisture resistant and thermal plastic insulated. Acceptable Manufacturers: 
Okonite, Southwire, Pirelli. 


All instrumentation control cables (4-20 mA signal) referred to on the Drawings or 
in the specifications, shall be individually shielded twisted pairs, No. 16 AWG, 
stranded conductors of tinned copper with polyethylene insulation and aluminum - 
polyester shielding. Control cable shall be rated 600 volt and shall be UL listed with 
100% shield coverage. Belden or equal. 


RTD wiring shall be 600V triads 3C#16TWS with stranded copper drain wires, 
material to match the characteristics of the specific RTD. 


Non-metallic sheathed cable (600 Volt), type NM and NMC/UF, shall have copper 
conductors as specified in this section. Cables shall conform to U.L. Standard 719, 
Federal Specification J-C-30A and Article 336 of the National Electrical 

Code. Acceptable Manufacturers: Southwire, U.S. Wire & Cable, or equivalent. 


2.04 LIGHTNING/SURGE SUPPRESSION: 


A. 
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The control panel and associated equipment shall be protected from surges on the 
incoming power circuit(s), or surges from lightning strikes. Lightning/surge 
suppression shall be sized properly for its intended purpose. At a minimum provide 
surge current for 10,000 amperes. 


For 120 VAC to the control panel, surge suppression shall be provided in the control 
panel. The suppressors shall have an auxiliary contact, connected to the PLC, to 
indicate a failure. 


Equipment/instrumentation outside of the building shall be provided with 
lightning/surge suppression at both ends of the signal cable. The control panel 


surge suppression shall be DIN-rail mounted surge suppression. 


Surge suppression equipment shall be installed in accordance with the 
manufacturer’s recommendations. 
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2.05 SPARE PARTS AND TEST EQUIPMENT: 


A. 


The Contractor shall furnish the following spare parts, in addition to the 
manufacturer's standard spare parts kit, with each part packed in a container and 
labeled: 


Two of each type lamp, unless otherwise specified herein 
Two relays of each type used 

Six Contact Blocks. 

One of each size and type power supplied used. 

One of each type hand switch used. 

One of each type push button used 

One spare alarm horn 

One spare incoming power surge suppressor for each panel 
Two spare analog surge arrestors 
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PART 3 - EXECUTION 


3.01 GENERAL: 


A. 


All controls shall be installed in accordance with state and local building and 
electrical codes, general instrumentation practices, and manufacturer’s 
requirements. All equipment shall be fully tested and calibrated. Provide 
documented record drawings. The Engineer shall review all instrumentation and 
controls at the time of startup, and all corrections made by Contractor as required. 


The ranges and field connections shall be verified by the Engineer and 
instrumentation system integrator during the submittal process. 


See Section 13410 for additional installation, startup, testing, and training 
requirements. 


3.02 WARRANTY: 


A. 


The entire Control Panel and its components, including software and programming 
shall be warranted for one year from final acceptance of the system. The warranty 
shall include the immediate (within 24 hours) response to emergency calls affecting 
treatment plant operations including problems and questions regarding equipment, 
software, and programming. 


END OF SECTION 
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SECTION 13431 


VARIABLE FREQUENCY DRIVES 


PART | - GENERAL 


1.01 


B. 


WORK INCLUDED: 


Provide variable frequency drives, accessories and all wiring and conduit required 
for a complete system. 


The equipment shall be compatible and suitable for use in the intended service. 


1.02 RELATED WORK: 


A. 


B. 


1.03 


See Division | for General Requirements 


Section 01329, SUBMITTALS FOR OPERATION & MAINTENANCE 
MANUALS 


Section 01330, SUBMITTALS 

See Division 11 for Equipment 

See Division 13 For Instrumentation 

See Division 15 for Mechanical Equipment 
See Division 16 for Electrical 

QUALITY ASSURANCE: 


The following are acceptable manufactures of variable frequency drives for this 
project: 

1. Toshiba, 

2. Allen-Bradley, 

3. ABB 


All equipment shall be tested at the factory. Unless specified elsewhere, standard 
factory inspection and operational tests will be acceptable. 
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1.04 REFERENCES: 
A. — The following standards form a part of these specifications as referenced: 
Institute of Electrical and Electronic Engineers (IEEE) 
TEEE 519-1992 Guide for harmonic content and control 
Underwriters Laboratories (UL508C: Power Conversion Equipment) 


UL 
CUL 


National Electrical Manufacturer’s Association (NEMA) 
ICS 7.0 Industrial Controls & Systems for VFD. 
TEC 61800-2 and —3. EN 50082-1 and —2 


Fulfill all EMC immunity requirements 


B. Incase of conflict between the requirements of this section and those of the listed 
documents, the requirements of this section shall prevail. 


1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 
SPECIFICATIONS, SUBMIT THE FOLLOWING: 


A. Submit Shop Drawings for all variable frequency drives specified herein in 
accordance with Specification Section 01330, in addition to the following 
information: 

1. Manufacturer and equipment type. 


2. Standard catalog information sheet. 


3. Detailed Shop Drawings indicating plan, elevation, end, and isometric views 
of drive and enclosure. Drawings shall include: 


a. Details of panel mounted VFD controls 
b. Clearances required to provide heat dissipation, and 
c. A list of components to be supplied. 


B. Single-line diagram. 
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J. 


K. 


Dimensioned outline drawing 

Schematic diagram 

Power and control connection diagram(s) 
Complete bill of materials. 


Additional information necessary to verify that the equipment to be supplied has 
features specified. 


The above shall be submitted in a single complete brochure that shall be in the 
form of a soft cover binder with index tabs. 


The vendor shall provide a coordination study, calculations and recommendations 
for circuit breaker trip settings for the complete system lineup. 


Provide O&M manuals in accordance with Specification Section 01760. 


Final as-built drawings and installation information. 


MANUFACTURERS QUALIFICATIONS: 


A. 


The supplier of the assembly shall be the manufacturer of the electromechanical 
power components used within the assembly, such as bypass contactors when 
specified. 


For the equipment specified herein, the manufacturer shall be ISO 9001 certified. 


The supplier of this equipment shall have produced similar electrical equipment 
for a minimum period of ten (10) years. When requested by the Engineer, an 
acceptable list of installations with similar equipment shall be provided 
demonstrating compliance with this requirement. 


VFDs shall be based on Eaton PowerXL DH1 Series for function and quality. 
Products that are in compliance with this specification and manufactured by 
others will be considered as an “approved equal” only if approved by the 
Engineer. Alternate suppliers shall submit documentation showing itemized 
compliance to the specifications and experience specific to the proposed VFD 
including a list showing details of the installation, application, location, contact 
name and telephone number of at least 10 users. 
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1.07 FACTORY TESTING: 


A. The following standard factory tests shall be performed on the equipment 
provided under this section. All tests shall be in accordance with the latest version 
of UL and NEMA standards. 


4. All printed circuit boards shall be functionally tested via automatic test 
equipment prior to unit installation. 


5. After all tests have been performed, each VFD shall undergo a burn-in test. 
The drive shall be burned in at 100% inductive or motor load without an 
unscheduled shutdown. 


6. After the burn-in cycle is complete, each VFD shall be put through a motor 
load test before inspection and shipping. 


B. The manufacturer shall provide three (3) certified copies of factory test reports. 
1.07 FIELD QUALITY CONTROL: 


A. Provide the services of a qualified manufacturer's employed Field Service 
Engineer to assist the Contractor in installation and start-up of the equipment 
specified under this section. Field Service personnel shall be factory trained with 
periodic updates and have experience with the same model of VFD on the job 
site. Sales representatives will not be acceptable to perform this work. The 
manufacturer's service representative shall provide technical direction and 
assistance to the Contractor in general assembly of the equipment, installation as 
specified in manufacturer’s installation instructions, wiring, application 
dependent adjustments, and verification of proper VFD operation. 


B. The Contractor under the technical direction of the manufacturer’s service 
representative shall perform the following minimum work: 


1. Inspection and final adjustments 

2. Operational and functional checks of VFD and spare parts 

3. The Contractor shall certify that he has read the drive manufacturer’s 
installation instructions and has installed the VFD in accordance with those 


instructions. 


C. The Contractor shall provide three (3) copies of the manufacturer's field start-up 
report before final payment is made. 
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1.08 WARRANTY: 


A. Warranty to commence 24 months from the date of start-up, not to exceed 36 
months from the date of shipment, and include all parts, labor, and travel time. 


1.09 OPERATION AND MAINTENANCE MANUALS: 


A. Six (6) copies of the equipment operation and maintenance manuals shall be 
provided. 


B. Operation and maintenance manuals shall include the following information: 


1. 
os 
3. 


Instruction books 
Recommended renewal parts list 
Drawings and other pertinent information required for final closeout 


PART 2 - PRODUCTS 


2.01 MATERIALS: 


A. Variable Frequency Drives (VFDs) 


1. 
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All variable frequency drives, provided under this Contract, must be produced 
by the same manufacturer and meet all specified requirements. Contractor 
shall coordinate variable frequency drive manufacturer selection with all 
equipment manufacturers, and shall be solely responsible for ensuring that the 
individual variable frequency drives furnished are completely compatible 
with all requirements and intended functions of the driven equipment. 


. The drive shall be capable of varying the speed of a standard NEMA Design 


B induction motor from a standstill to the standard speed of the motor. The 
unit shall transform input power into a variable voltage, adjustable frequency 
three-phase output of suitable capacity and waveform. 


Input voltage shall be as indicated on the Drawings and/or as specified in the 
equipment specification sections. Frequency shall be 60 Hz. 


Output shall be three (3) phase voltage as indicated on the Drawings and/or 
as specified in the equipment specification sections. 


. The drive shall be a PWM (Pulse Width Modulated) transistorized invertor. 


Drives shall be 6 pulse, 12 pulse, or 18 pulse systems, as specified herein, and 
in compliance with IEEE-519. 


The drive manufacturer shall have not less than five years of experience in 
the manufacture of drives in the United States. 
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The drives shall be rated for variable torque and/or constant torque 
applications (460V - 1 HP to 150 HP), depending on the individual driven 
load requirements. For constant torque applications, the output transistors 
shall be low-gain, fully rated. Derated high-gain transistors are not 
acceptable. Drives shall be rated constant torque with a service factor of 1.15 
under continuous duty. 


Power Line Considerations 


a. The drive shall be designed to operate in accordance with all performance 
requirements of the contract documents from a power source which 
contains a maximum of 5% total harmonic distortion, 20% notch depth, 
and 22,800 volt-microseconds notch area as defined by IEEE-519-1992. 


b. Each VFD or multiple sets of VFDs shall be designed and installed such 
that: 


1) The total harmonic distortion reflected back to the power source is a 
maximum of 5%, 


ii) The notch depth reflected back to the power source is a maximum of 
20%, and 


ili) The notch area reflected back to the power source is a maximum of 
22,800 volt-microseconds. 


iv) The total harmonic distortion, notch depth and notch area shall be as 
defined by IEEE-519-1992. 


c. Line reactors and harmonic filters shall be provided for individual VFDs 
where indicated on the Drawings and/or in the VFD schedule. Refer to 
schematic diagrams and VED schedule for further information. 


1) Line reactors and harmonic filters shall be provided by VFD supplier 
and shall be rated for, and compatible with VFD supplied. They shall 
function as a complete system. Additional line reactors and harmonic 
filters beyond those shown on drawings may be required in order to 
comply with the above parameters. 


ii) Harmonic traps shall be tuned to shunt the 5th harmonic (300 HZ). 
The trap shall be U.L. listed and be provided with a pilot relay and 
motor rated contactor to be switched on and off through the VFD 
auxiliary run contact. 
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ili) The line reactors and harmonic traps shall be mounted inside the 
respective VFD enclosures. Traps shall be fuse-protected as a 
minimum and shall protect internal wiring and components on each 
phase and shall be current limiting. 


iv) Traps and reactors shall be Harmonic Guard manufactured by Trans 
Coil, Inc of Milwaukee, WI or equal. Data on these items shall be 
included with VED shop drawing submittal. 


v) The harmonic traps and filters shall be downstream of the 
manufacturers incoming disconnect switch. Drive output cables shall 
be run in separate conduits not in cable trays. 


. The VED supplier shall perform a computer simulated power system 


study to verify compliance with the parameters as stated herein. The 
results of this study shall be submitted to the Engineer. At a minimum the 
submitted results of this study shall include: 


i) A brief summary of the equations and calculation procedures used in 
the study. 


ii) A results summary sheet which briefly describes the power system 
configuration analyzed and which states the calculated values of total 
harmonic distortion, notch depth and notch area, both with and 
without reactors and filters. 


ili) Computer generated graphs that illustrate the voltage and current 
waveforms of the power system with the VFDs operating. These 
waveform graphs shall directly illustrate the results of the power 
system computer model study. 


iv) Detailed list of the amplitude of harmonic currents and voltages to the 
50th harmonic. 


The Contractor shall provide the VFD supplier with all power system 
data, which should be made available by the local electric utility upon 
request, required to perform the above-described study. These data may 
include but are not limited to: 


1) A complete one-line diagram of the subject electrical distribution 
system. The diagram must show the lengths of all bus and cable runs, 
impedance values of all types of bus and cable used, and number of 
conductors per phase. 


i1) Complete electrical data on all equipment shown on the one line 
diagram is required. At a minimum this data shall consist of: 
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e Transformers - kVA, primary voltage, secondary voltage, short 
circuit capacity or impedance. 


e Motors - stator resistance, no load RMS current, no load kVA, no 
load kW, locked rotor RMS current, locked rotor kVA, locked 
rotor kW, horsepower, base speed, number of poles, efficiency at 
relevant speeds, power factor at relevant speeds, full load RMS 
current. 


e Generators - short circuit capacity or subtransient reactance's 
(Xd), power factor, kW, X/R ratio. 


ii) If the distribution system can function in more than one configuration, 
the configuration(s) to be analyzed shall be clearly defined. Any other 
information that may affect the behavior of the distribution system 
shall also be provided. 


9. Ambient Conditions 


e. 


Environment - Indoors, NEMA 1 enclosure. 
Ambient Temperature - 10 degrees C to 40 degrees C 
Altitude - Less than 3,300 feet 

Relative humidity - 90% maximum 


Vibration - less than .5G 


10. VED Heat Dissipation Requirements: 


a. 


VFD supplier shall coordinate requirements for heat dissipation with 
enclosure provided. 


The heat dissipation system utilized shall not reduce the specified NEMA 
rating of the enclosure. 


Where heat sinks or other methods to control heat are utilized, the 
contractor shall coordinate all clearance requirements. 


11. Control System 


a. 
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Input power: 


i) Main circuit: 460V/60Hz. 
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ii) Control circuit, no external power for input shall be required. 
b. Tolerance: Voltage + 10%. Frequency + 2 Hz. 
c. Control method: Sinusoidal PWM control 
d. Output Voltage: 3PH 460 Volt. 
e. Output Frequency: 0.01 Hz to 60 Hz 


f. Frequency resolution: 0.01 Hz Operating panel input; 0.03 Hz 
Analog input; 0.01 Hz Computer interface input 


g. Frequency accuracy: + 0.5% of max frequency at 25 deg. C + 10 deg. C 
h. Volts/Hz characteristics: 

i) Either constant V/f or variable V/f (user selectable) 

ii) Base frequency adjustable from 25 Hz to 60 Hz 

ili) Voltage boost adjustable from 0% to 30% 

iv) Starting frequency adjustable from 0 Hz to 10 Hz 


i. Overload current shall be 150% for 1 minute (constant torque 
applications). 


j. Frequency command signal: 
i) 3k Potentiometer 
li) 0-10 VDC; 0-5 VDC; 4-20 mA 


k. Frequency jump - 3-point settings: Setting jump frequency (0 to Max 
frequency), and width (0 to max frequency). 


1. Upper/lower limit frequencies: 
1) Upper limit 0 to Max frequency. 
i1) Lower limit 0 to upper limit. 


m. PWM carrier frequency: Adjustable from 400Hz to 2000Hz. 
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12: 


13; 


14. 


15. 


16. 


ie 


18. 
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The drive shall provide a minimum displacement power factor of 0.95 
throughout the speed range. 


The efficiency of the drive at full speed shall be a minimum of 98 percent. 


The system shall provide for automatic and/or manual by-pass in the event of 
drive unit failure, if so indicated on Drawings and/or in VED schedule. Refer 
to schematic diagrams and VFD schedule for further information. 
Troubleshooting shall be possible while the motor is running on by-pass. The 
bypass shall be contained in the same enclosure as the VED. Provide all 
required isolating contactors. 


The drive shall be provided with an MCP type circuit breaker to serve as a 
disconnect, and coordinated with the drive protective features for the motor 
to form a complete combination type starter/controller. If necessary, the drive 
shall also be provided with current limiting fuses on the input side of the drive, 
sized and rated as required by the drive manufacturer, so that the drive is rated 
for the available fault current. 

The drive shall contain relays, push buttons, timers, and all other 
appurtenances necessary for the specific application as specified in the 
equipment and instrumentation specification sections, and as shown on the 
Drawings. See Division 16 for component specifications. 

Enclosure type shall be as required for the specific application as shown on 
the Drawings and/or as specified in the equipment specification sections. 
VFD enclosures shall conform to the requirements of Division 16. 
Operational Functions: 


a. Acceleration/deceleration times: 0.1 to 600 seconds, 2 separate 
acceleration and deceleration times. 


b. Forward or reverse run can be chosen. 
c. Jogging 

i) Running - 0 to 20 Hz 

ii) Braking - Deceleration, DC injection, or coasting 
d. Multispeed run: up to 7 preset speeds can be chosen. 


e. VED shall be capable of accepting a 4-20 mA input signal control setpoint 
and adjusting speed accordingly. 
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Automatic Restart: Recovers a normal run of a coast-stopping motor. 
Soft Stall: Sustains a run in overload mode. (90% - 150% adjustable) 
Overload: Adjustable from 60 - 100% 


Complete adjustment of parameters gives thousands of volt/frequency 
patterns. 


VFD shall accept an auxiliary control relay dry contact from control 
system to "RUN" and VFD shall provide a dry contact "Running" and a 
dry contact "Stopped", as well as a 4-20 mA DC pacing signal. 


. VED shall have 4-20 mA DC kW load analog output. 


Elapsed time meters. 


19. Protective Features: 
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Functions individually identified by the following fault codes: 


1) Overcurrent during acceleration (OC1) 

ii) Overcurrent during deceleration (OC2) 

iii) Overcurrent during run (OC3) 

iv) Overcurrent detected at start-up (OCA) 

v) Short circuit at load (OCL) 

vi) Overcurrent in regenerative discharge resistor (OCr) 
vii) Overvoltage during deceleration (OP2) 

viii) Overvoltage (OP) 

ix) Overload (OL) 

x) Overload of regenerative discharge resistor (OLr) 
xi) Overhead (OH) 

xii) Ground Fault (EF) 

xiii) Emergency Stop (E) 

xiv) Frequency Setting Signal Abnormality (Err.1) 
xv) EE Prom abnormality (EEP, EEP2, EEP3) 


xvi) Computer link abnormality (Err.t) 


. Drive shall have an external fault trip input terminal. 


Drive shall reset when a designated contact is closed on the terminal strip. 
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20. Monitor Functions 


The drive shall have display scaler of monitoring frequency. (Range 0.10 
to 200) 


The drive shall be able to monitor different parameters. 


The drive shall have an LED on the front panel showing that the main DC 
circuit capacitor is charged. 


21. Controller 


g. 


All parameters should be adjustable from the keypad. 

One key shall toggle between panel control and terminal control. 

The drive shall have a reset to factory settings function. 

The keypad shall be NEMA 12 rated. 

The keypad shall be installed in the enclosure door and provide keypad 
access without opening the enclosure door. For dead front panels, the 


keypad shall be located on the interior face panel. 


The keypad shall allow for parameters to be changed while drive is 
running. 


Most commonly used parameters should be labeled on the keypad. 


22. All models shall be UL listed. 


23. The drive shall be provided with a thermal overload relay with reset button. 


24. The drive shall be provided with auxiliary run contacts for both inverter and 
bypass contactor, to indicate running status in either mode. 


25. Drive shall be capable of computer link through a supplied standard RS232C 
board. 


26. Drive shall be capable of proportional/integral control. 


27. Drive shall be capable of PG/TG speed feedback control through an optional 
control board. 
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28. Variable frequency drive vendor must be a local distributor, located within 
100 miles of the installation, which has factory-trained personnel and 
watranty authorization; capable of testing unit(s) with motor loads. 
29. Variable Frequency Drives shall have elapsed time 4 digit meter at VFD. 
PART 3 - EXECUTION 
3.01 INSTALLATION: 


A.  Allinterconnecting wiring between panels, unless specifically detailed otherwise, 
shall be by the electrical trade regardless of source of the panel itself. 


B. Install enclosures in locations as shown on the Drawings. Large enclosures shall 
be secured to floor or equipment pad. Small enclosures may be supported on 
walls using metal framing channels or similar hardware to provide a minimum 


Y2-inch air space between enclosure and wall. 


1. All framing channels and mounting hardware for NEMA 3R and NEMA 4 
enclosures shall be galvanized steel. 


2. All framing channels and mounting hardware for NEMA 4X enclosures shall 
be stainless steel. 


C. Mounting heights shall be as shown on the Contract Drawings or the tops placed 
a maximum of 72-inches above finished floor or platform when the elevation is 
not shown. 


3.02. TESTS: 


A. Testing shall be in accordance with Division 1, 11, 13, 15 and 16 as required. 


END OF SECTION 
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SECTION 13440 


PROGRAMMABLE CONTROLLERS 


PART 1- GENERAL 


1.01 DESCRIPTION: 


A. Work Included: 
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1. 


Furnish, install, program and test the controllers, also called programmable 
logic controllers (PLCs) or programmable automation controllers (PACs), as 
shown on the Drawings, noted in the Control Panel Specification Section 13430 
and described herein. The controllers shall be programmed to meet the 
functional descriptions and general requirements detailed in Section 13410. 
The controllers shall be networked and integrated with the SCADA system 
control station and other SCADA system hardware. 


The Contractor/Instrumentation and Control System Supplier/Integrator shall 
subcontract with the Town’s SCADA system head end/control station 
supplier/integrator (Paul Ouellette, Harbor Controls, 401-580-9566) who will 
provide the revisions to the Town’s SCADA system programming plus assist 
in the start-up and testing of the pump station. The controllers, as specified in 
this section, shall be networked and integrated with the Town’s existing 
SCADA system head end/control station and other SCADA system hardware. 
The Contractor/Instrumentation and Control System Supplier/Integrator must 
coordinate their system with the existing SCADA head-end system. 


Controllers shall be provided with a processor capable of performing the 
intended control functions, data gathering, storing, logical functions, polling, 
reading and writing and other operations intended to achieve the system 
monitoring and control as described in Section 13410. Sufficient I/O modules 
shall be furnished to collect all signals listed in the I/O lists in Attachment 1 as 
well as additional signals required to meet the functional descriptions and 
intentions of the Drawings and Specifications. 


The controllers shall be equipped with all communications ports and cabling 
required to meet the functional descriptions and connect to equipment as shown 
on the Drawings and as specified herein. Where applicable, communication 
ports shall be required for the operator interface terminal (OIT), programming 
connection, network connections, autodialer, I/O modules and other hardware 
connections indicated herein. 


Provide at least 20% spare I/O or one full spare module of each type of I/O for 


each control panel controller, which ever provides a greater number of spare 
I/O, unless otherwise specified. 
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6. Provide the Owner with the original licensed software for each piece of 
hardware provided including the programming and communication software for 
the controllers, PLCs, and/or PACs. 

Related Work Specified Elsewhere. 

1. General requirements are specified in Division 1. 

2. Process Control Strategies - Section 13410. 

3. Control Panels — Section 13430. 

4. Wireless Telemetry — Section 13460. 


5. Electrical requirements are specified in Division 16. 


1.02 QUALITY ASSURANCE: 


A. 
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All programmable controllers provided shall be by the same manufacturer and shall 
be compatible with the SCADA software, operator interfaces, and other control 
equipment in the specified system. 


The programmable controllers and all of the corresponding components within the 
family of controller products shall be offered by a company who regularly 
manufactures and services this type of equipment. The manufacturer shall have a 
fully operational quality assurance and quality control program. 


All products shall be designed, manufactured, and tested in accordance with 
recognized IEC and JIS industrial standards as follows: 


1. Vibration... The method of testing is to be based upon the IEC 68-2-6 
and JIS C 0911 standard specifications for vibration. 

2. Electrical Safety..... The method of testing is to be based upon the ULS08 or 
CSA C22.2/14 standard specification. 

3. EMI Emissions...... The method of testing is to be based upon the FCC part 15, 
ICES-003 Class A, En55022 

4. EMC Immunity..... The method of testing is to be based upon the EN61326-1 
EMC immunity standards. 


The manufacturer or its authorized representative shall provide complete technical 
support for all of their products upon request. 
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1.03 SUBMITTALS: 


A. 


Submit shop drawings in accordance with Section 01330 and Section 13410. Include 
cut sheets and bill of materials to indicate processor type, power supply, chassis, I/O 
modules, communications modules and other components for the complete PLC 
system, and specified herein. For the PLC control panel uninterruptable power 
supply (UPS), submit calculated load and UPS sizing sheet for each PLC panel with 
the shop drawings. 


Control logic and programming shall be fully documented including file 
descriptions, individual logic descriptions and address tag names. Electronic files 
shall be provided with final programs for each controller, clearly identified by 
controller tag name. Operation instructions, programming manuals, software 
manuals, and installation instructions shall be provided with the Operation and 
Maintenance Manual described in Section 13410. 


1.04 DELIVERY, STORAGE AND HANDLING: 


A. 


In accordance with Section 13410. 


PART 2 - PRODUCTS 


2.01 GENERAL: 


A. 


04/02/2012 


The controllers shall consist of rugged components designed specifically for 
industrial environments. The controllers shall consist of a power supply and one or 
more racks containing a central processing unit (CPU) module, I/O modules, and 
communication interface modules. The controller shall consist of a base unit with 
integral power supply and be capable of modular I/O expansion. All components 
shall be housed in structurally secure enclosures, rack mountable. 


The controllers shall have multiple communications ports or communication 
interface modules including a dedicated programming port, connection to OIT 
(where applicable), serial port, Ethernet port, and other interfaces as needed. The 
Contractor shall be responsible for ensuring that all required ports are provided to 
complete the system. 


The I/O system shall be modular. Each module shall be fully enclosed within a 
durable plastic shroud. When mounted on the system base or chassis, each I/O 
module shall not occupy more than one available slot. 


All components within the controller family shall be manufactured with a high 
degree of durability. All switches and other operator-controlled devices shall be of 
the size and durability for their intended use as is normally offered for industrial 
applications. All signal cables furnished by the manufacturer shall be constructed 
so as to withstand, without damage, all normal use and handling. 
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In order to minimize spare parts stocking requirements, the controller family shall 
have a high degree of interchangeability. The system shall incorporate a modular 
design using plug-in assemblies with pin and socket connectors. Wherever possible, 
all assemblies and sub-assemblies performing similar functions shall be 
interchangeable. The system design shall accommodate the replacement of 
assemblies without having to disconnect field wiring. Wherever possible, removable 
connectors shall be used to connect field wiring to the individual circuit board 
assemblies. All major assemblies and sub-assemblies, circuit boards, and devices 
shall be identified using permanent labels or markings each of which indicates the 
manufacturer's catalog number and a product manufacturing date code. 


All components shall meet the following: 


STORAGE CONDITIONS: 
TEMPERATURE: _ -40 to 85 degrees Celsius 
OPERATING CONDITIONS: 
TEMPERATURE:  -30 to 70 degrees Celsius 
SHOCK: 30 g panel mounted 
HUMIDITY: 5 to 95% relative humidity, non-condensing 


2.02 PROGRAMMABLE LOGIC CONTROLLERS (PLCs): 


A. 
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Controllers shall be capable of performing the functions described in Section 13410, 
with the following minimum specifications: 


1. PLC-Control Panels (CP 1): 


a. Min. Memory: 20 KB of battery backed RAM 
. Scan Time: | ms/K or faster 

c. Minimum Local I/O total onboard and with modules: see I/O list in 
Attachment 1. Provide at least 20% spare I/O or one full spare module of 
each type of I/O for each control panel controller, which ever provides a 
greater number of spare I/O. 

d. Min. Number of addressable registers for internal and physical I/O and 

other required values: as required to meet programming, data collection 

and alarming as described in Section 13430, plus 20% spare. 

Integral 10/100 Mbps Ethernet/IP port 

Integral RS232 Serial Port supporting radio modem protocol 

Battery Backup 

Sufficient ports to connect to the SCADA network, radio, an operator 

interface, a laptop for programming, the I/O modules, and other 

connections as stated or implied herein and shown on the Drawings. 

i. Back-up plug in memory stick for PLC software re-load on a failed PLC. 


mga mo 
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2. Capable of performing all floating point decimal calculations necessary for 
complete operation of the system. The SCADA systems PC shall not be 
required to perform any mathematical operations or routines, unless stated 
otherwise. 


3. Power: 10-30 VDC power supply or 110-120 VAC power supply. Each PLC 
and all PLC control panel components shall be connected to an uninterruptible 
power supply (UPS). 


4. Provide sufficient I/O modules to make a complete and operable system, plus 
spare as indicated in Paragraph 1.01 (A) 4. See the I/O list in Attachment | and 
functional requirements in Section 13410 for specific I/O requirements. 


5. Required agency approvals: 


UL Listed (UL 508) 

CSA Certified (CSA 142) 

IEC 68-2-6 

UL 1604 (for hazardous locations) 


Programming and diagnostic software shall be IBM-compatible (Windows based) 
and support the five programming languages identified by the IEC 1131-3 standard. 
Provide all programming required to configure each PLC or controller to provide 
complete control and monitoring functions as described in Section 13410. All final 
control programs and OIT programs shall be backed-up and provided to the Owner 
electronically. The Master/Key disks for the programming software shall be 
provided to the Owner at final acceptance of the system. 


An additional day of programmer time, including any travel expenses, shall be 
provided during the first year of operation to modify programming of the controllers 
or OITs to customize the system. This time shall not be used to correct or 
troubleshoot start-up issues. The Integrator shall provide troubleshooting and start- 
up services at no additional cost to the Owner. 


Provide programming cables and appurtenances to allow the Owner to connect a 
laptop PC to all controllers and interfaces for programming. 


Provide manufacturer's standard slot filler for unused modular chassis slots and/or 
terminator end caps, as applicable. 


Spare Parts: Provide a minimum of the following spare parts: 
1. one (1) spare power supply for each type of programmable controller provided, 
one (1) spare processor (CPU) for each type of programmable controller 


provided, and 
3. One (1) of each type of I/O module provided. 
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G. 


The PLCs shall be compatible with the Town’s existing SCADA network. The PLCs 
shall be manufactured by Allen Bradley, General Electric, or Siemens. The CP-1 
PLC shall be equal to the Allen Bradley Micrologix 1400. 


2.03 OPERATOR INTERFACE TERMINAL (OIT): 


A. 


OITs shall be provided as outlined and specified in Section 13430 and shall be 
compatible with the controllers and/or capable of communication, connection and 
configuration via Ethernet. 


2.04 UNINTERUPTABLE POWER SUPPLIES (UPS): 


A. 


G. 


UPS Power Supply Backup System: Provide an uninterruptible 120-volt backup 
power supply for each control panel to maintain continuous operation of controllers 
or PLCs, operator terminals, panel components, communication devices, monitoring 
instrumentation and control circuits during a power outage. 


The UPS shall be provided with surge arresting capabilities to prevent sudden surges 
to the attached electrical control systems. 


Each UPS will be either rack mounted or located in the bottom section of the control 
panels. 


Each UPS shall have at least 3 battery-supported NEMA 5-15R outlets and 6-foot 
AC cord with NEMA 5-15R input connection. 


Provide appropriate electrical disconnect or provision to easily remove and bypass 
the UPS. 


The UPS shall be type rated for industrial use and capable of supplying standby 
power to PLC, panel indicating lights and displays, all connected control panel 
equipment and circuits for a minimum of fifteen (15) minutes. The UPS shall provide 
standby output power at full-load for at least 5 minutes and half-load for at least 20 
minutes. 


The UPS shall be manufactured by Tripp-Lite, APC or equal. 


2.05 NETWORK AND COMMUNICATIONS ACCESSORIES: 


A. 
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PLCs and other network connected components shall be equipped with a converter 
or interface module to allow fiber optic Ethernet communications between PLCs and 
the network. Provide an Ethernet copper to fiber optic converter that supports 10/100 
BaseT to 100BaseFX fiber Ethernet conversion. The fiber optic communications 
module shall be rack-mount or panel-mount. Provide power to the unit via panel 
power 10-30 VDC. The converter shall be manufactured by Garrettcom, Sixnet, 
Moxa, approved equal. 
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B. The fiber optic network shall incorporate all connectors, patch panels, cable splices, 
converters, and other components necessary to create a fully functional and reliable 
system. Products shall be rugged and suitable for industrial use. 


2.06 NETWORK AND COMMUNICATION WIRING: 


A. Data Wiring: 


1. 


Cables for Ethernet data wiring shall be Category 5E, 4-pair, 24 AWG solid 
bare copper conductor, unshielded, FEP insulation, plenum rated, Belden 
Cat. No. 1701A, or equivalent. 


Fiber optic cable shall be multi-strand optical cabling with core/cladding 
size 62.5/125. The number of strands and the mode of the cabling shall be 
suitable for use with the system design and approved fiber optic 
components. 


The fiber optic cable shall be suitable for direct burial when installed in 
exterior and underground conduit and ducts. Fiber optic cable installed 
inside buildings shall meet fire-ratings and building code requirements. 


Instrumentation System Integrator vendor shall review and approve the data 
cable types prior to submittal. 


PART 3 - EXECUTION 


In accordance with Section 13410. 


END OF SECTION 
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SECTION 13440 


ATTACHMENT A 


I/O Lists 


13440 
Attachment A 


Input Description Input Type (DI, DO, AI, AO) 
120VAC Surge Supressor Failure DI 
Control Panel Loss of Power DI 
UPS Battery Fault DI 
UPS On Battery Power DI 
UPS Low Battery DI 
Building Door Intrusion DI 
Pump P-1 HOA in Auto DI 
Pump P-1 VFD Run Status DI 
Pump P-1 VFD Fault DI 
Pump P-1 Overtemp Indication DI 
Pump P-2 HOA in Auto DI 
Pump P-2 VFD Run Status DI 
Pump P-2 VED Fault DI 
Pump P-2 Overtemp Indication DI 
Wetwell Flood Level DI 
Pump Station Effluent Flow Totalizing Pulse DI 
Generator Run Status DI 
Generator Fault DI 
ATS in Normal DI 
ATS in Emergency DI 
Pump Station Low Temperature DI 
Pump Station High Temperature DI 
Pump P-1 VED E-stop Engaged DI 
Pump P-2 VED E-stop Engaged DI 
Building Smoke Detection DI 
Personnel Emergency Pushbutton Engaged DI 
Pump P-1 VFD Run Enable DO 
Pump P-2 VFD Run Enable DO 
Pump P-1 VFD Stop Enable DO 
Pump P-2 VED Stop Enable DO 
Main PLC (PLC1) OK DO 
Wetwell | Level Al 
Pump Station Effluent Flow Al 
Pump P-1 VED Power Indication Al 
Pump P-2 VED Power Indication Al 
Pump P-1 VFD Speed Command AO 
Pump P-2 VFD Speed Command AO 


* Note, additional I/Os may be required based on equipment/instrumentation specified/installed per this project. 
I&C integrator shall add to this list as necessary. 
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SECTION 13460 


WIRELESS TELEMETRY SYSTEM 


PART | - GENERAL 


1.01 


1.02 


1.03 


DESCRIPTION OF WORK: 


Furnish and install wireless telemetry system including antennas and associated equipment 
as listed in this specification and as shown on the Drawings. 


The Town of Norton utilizes the services of Harbor Controls, North Kingstown, RI for 
equipment and integration of their radio communications. It is required that the Contractor 
utilize Harbor Controls for the wireless telemetry system at the pump station. 


Configure radios, position antennas and coordinate with instrumentation and control 
supplier to provide a complete functioning wireless communication system. 


Provide antenna system components for the SCADA radio to be installed on the mast as 
shown on the drawings. Provide connector terminations, antenna alignment, configuration 
of the radio to the Norton SCADA network and assistance to SCADA integrator at startup. 
Configure radios, position antennas and coordinate with instrumentation and control 
supplier to provide a complete functioning wireless communication system. 


Provide radio modem to the I&C supplier for installation into pump control panel and 
metering manhole located on the Wheaton College campus. Coordinate space 
requirements, power supply requirements, radio placement, mounting, and cable 
connections with the Instrumentation and Control Supplier for new panel radio 
installations. 


The radio antenna supplier shall assist the Integrator with the polling program to achieve 
acceptable polling results, scan times, and repeatability. 


Furnish and install antennas, antenna cable, connectors, grounding and lightning protection 
for each site. Furnish antenna mounting kits, masts, towers, and utility poles. For bidding 
purposes, assume antenna heights at each station are as noted in Section 2.02 and as shown 
on the Drawings. Conduit shall be furnished and installed by the Electrical Contractor. 
RELATED SECTIONS: 

Section 13430 Control Panels 

Section 13440 Programmable Controllers 


QUALITY ASSURANCE: 


Radio System Supplier minimum qualifications: 
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1. The work described herein shall be performed by a company with not less than five (5) 
years of experience in providing the required services, employing experienced workers 
and experienced supervisory personnel. Supervisory personnel shall have not less than 
three (3) years of experience in providing the required services and shall be present at 
the jobsite during all work related to the required services. 

2. The supplier shall have installed ten (10) similar systems over the last three (3) years. 

3. Workmanship shall be first class in all respects. 


1.04 SITE INFORMATION: 


A. The Radio Supplier shall furnish, install, and configure radio equipment at the sites listed 
in Table 1 below. 


TABLE 1 


Coordinates Proposed 


Site Name Site Type 


Latitude Longitude Location 


Elm Street Pump Station Remote 42°43°45.70”°N 73°12°45.08"W __|Electrical Cabinet 


Water Storage Tank* Master 41°57°29.00°N 71°13712.00°W Existing 


*Existing utility/antenna mounting structure located at this site 


1.05 SUBMITTALS: IN ACCORDANCE WITH SECTION 01330 SUBMITTALS, 
SUBMIT THE FOLLOWING: 


A. A qualifications package with information supporting the requirements listed in Section 
1.03. 


B. Shop Drawings including final hardware selections, antenna type, cable types, mounting 
details, and other components with models, sizes and types clearly indicated. 


C. The results of field verification of radio paths using proposed make and model radio. 


PART 2 - PRODUCTS 


2.01 RADIO TELEMETRY EQUIPMENT: 


A. The Radio System Supplier shall furnish reliable, secure, fully functional radio telemetry 
and equipment connections to transmit and receive data to and from remote site control 
panels to the radio network for monitoring and control through the Water System SCADA 
system. 


B. The radios shall be unlicensed frequency hopping spread spectrum transceivers with the 
following specifications: 
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2.02 


Radio Modem shall be Integra-TR by Cal Amp as specified in Section 13430, and installed 
in the control panel. 


RADIO ANTENNAS: 


Radio antenna, cables, connectors, surge arrestor, and antenna mounting kit shall be 
supplied. The antenna height shall be determined by the path study. For bidding purposes 
assume the following antenna heights, types, and coaxial cable size: 


The radio system supplier/integrator shall verify that the antenna heights listed will provide 
reliable communications and shall adjust antenna height and types to provide the most 
reliable communications network possible. 


C. Antenna Cable: 


1. 


The antenna cable shall be low-loss coaxial cable such as Heliax, by Andrew Corporation 
of the type and size required to maintain low losses. 


Antenna cable conduit shall be 2-inch diameter rigid galvanized steel. 


Antenna cable size shall be minimum LMR400 for cable lengths no greater than 75 feet, 
LMR 600 for cable lengths no greater than 100 feet, and minimum 7/8-inch Heliax for 
lengths over 100 feet. 


Provide coaxial lightening arrestors suited for the frequency to be used, as manufactured 
by PolyPhaser, or equal. 


The antenna shall be a Yagi antenna. Yagi antennas shall be high gain, heavy-duty, welded 
construction made of high-grade aluminum with a Teflon impregnated powder coat finish 
for corrosion protection and reduction in ice loading. Antenna manufacturer shall provide 
mounting brackets and hardware and grounding kits. 


- EXECUTION 


PART 3 


3.01 


INSTALLATION: 


The Radio System Supplier shall perform antenna mounting and positioning and make all 
connections to antenna and radios. The antenna mast and cable conduit shall be sealed 
water-tight to prevent rain water from draining into the building, vault, and/or the control 
panel. 


Antenna cable shall not be installed with sharp bends, kinks or other features that would 
cause damage to the cable. Where cable is installed within conduit, sweeps shall be used 
for all angles. The Contractor shall follow all manufacturer recommendations regarding 
cable installation. 
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C. Grounding of the antenna system shall be in accordance with manufacturer’s 
recommendations and as shown on the Drawings. If the Drawings and manufacturer’s 
recommendations conflict, notify the Engineer immediately for a determination of how to 
proceed. 


3.02 TESTING: 


Tests shall be performed in the presence of the Engineer and system manufacturer's 
representative. As a condition of acceptance, the manufacturer's representative shall 
submit written certification that the system and components are properly installed and 
operating. 


END OF SECTION 
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SECTION 15050 


BASIC PLUMBING REQUIREMENTS 


PART 1 — GENERAL 


1.1 


A. 


SUMMARY: 


The work of Division 15 is governed by the General and Supplementary Conditions of 
the Contract, and Sections of Division 1 of the Project Manual. 


Perform work and provide materials and equipment as shown on Drawings and as 
specified or referenced in this Section of the Specifications. Completely coordinate work 
of this Section with work of other trades and provide complete and fully functional 
systems installation. 


Give notices, file plans, obtain permits and licenses, pay fees and backcharges, and obtain 
necessary approvals from authorities that have jurisdiction as required to perform work in 
accordance with all legal requirements and with the Contract Documents. 


Section Includes: The work of this Section includes the basic requirements common to 
the PLUMBING Sections of Division 15, including: 


1. Definitions. 

2: Organization of submittals. 
3. Proposed substitutions. 

4. Coordination drawings. 


3: Warranty. 


6. Manuals and Instructions. 
7. Record documents. 
8. Sleeves and penetrations. 


9. Valve tags. 
10. | Equipment and piping identification. 
ine Core Drilling. 


2: Cutting and Patching. 
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1.2 


13. Fire Watch. 
14. Scaffolding, hoisting, rigging and staging. 
IS: System Startups. 


Related Sections: Related work specified in other Sections includes, but is not 
necessarily limited to: 


1. Division 16 - Electrical. 
REFERENCES: 
A. American National Standards Institute (ANSI) 
1. ANSI A13.1 - Scheme for the Identification of piping systems. 
B. American Society for Testing and Materials (ASTM) 


1. ASTM E119 - Test Methods for Fire Tests of Building Construction and 
Materials. 


Dr. ASTM E814 - Test Method for Fire Tests of Through-Penetration Fire 
Stops. 


Cc Compressed Gas Association (CGA) 


1. C-9 - Standard Color Marking of Compressed Gas Cylinders Intended for 
Medical Use. 


D. Construction Specifications Institute. (CSI) 
1. Manual of Practice 
E. Underwriters Laboratories (UL) 


1. Fire Resistance Directory, Vol. I - Beams, Columns, Floors, Roofs, Walls, 
and Partitions. 


2. Fire Resistance Directory, Vol. II, Through Penetration Firestop Systems. 
3. ANSI/UL1479 - Fire Tests of Through Penetration Firestops. 


F. National Fire Protection Association 
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1. No. 241-Safeguarding Construction, Alteration, and Demolition 
Operations. 


Code of Massachusetts Regulations (CMR) 

1. 248 CMR Massachusetts State Fuel Gas and Plumbing Code. 

The materials, products, devices, methods, systems, design, and installation of any 
and all aspects of a plumbing system shall be in conformance with 248 CMR 3.00 
through 10, including that all products used in any plumbing or gas fitting system 
shall be Product - Approved by the board of State Examiners of Plumbing and 
Gas Fitters. 

2 527 CMR Massachusetts Board of Fire Protection Regulations. 


3. 780 CMR Massachusetts State Building Code. 


1.3 DEFINITIONS: 


A. 
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General: Words and terminology used throughout the Sections of Division 15 
shall be understood in their common usage as defined in a common dictionary, 
and as further defined in the CSI Manual of Practice, the General and 
Supplemental Conditions of the Contract, Division 1 of the Project Manual, and 
the Sections of Division 15. 


Specification Content: The Specification Sections in Division 15 may use certain 
conventions regarding the style of language and the intended meaning of certain 
terms, words, and phrases when used in particular situations or circumstances. 
These conventions are explained as follows: 


1. Abbreviated Language: Language used in Specifications and other 
Contract Documents maybe of the abbreviated style. Words and meanings 
shall be interpreted as appropriate. Words implied, but not stated shall be 
interpolated as the sense requires. Singular words will be interpreted as 
plural and plural words interpreted as singular where applicable as the 
context of the Contract Documents indicates. 


2: Streamlined Language: The Specifications generally use the imperative 
mood and streamlined language. Requirements expressed in the 
imperative mood shall be performed by the Contractor. At certain 
locations in the Text, subjective language is used for clarity to describe 
responsibilities that must be fulfilled indirectly by the Contractor or by 
others when so noted. 


A. The words "shall be" are implied where a colon (:) is used within a 
sentence or phrase. 
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Indicated: The term "indicated" refers to graphic representations, notes, or 
schedules on the Drawings, or other paragraphs or Schedules in the 
Specifications, and similar requirements in the Contract Documents. Terms such 
as "shown," "noted," "scheduled," and "specified" are used to help the reader 
locate the reference. Location is not limited. 


Directed: Terms such as "directed," "requested," "authorized," "selected," 
"approved," "required," and "permitted" mean directed by the Engineers, 
requested by the Architect, and similar phrases. 


Approved: When used in conjunction with the Engineer’s action on the 
Contractor's submittals, applications, and requests, the term "approved," is limited 
to the Engineer’s duties and responsibilities as stated in the Conditions of the 
Contract. 


Furnish: Furnish means purchase, delivery and storage at the Project Site for 
installation under other Sections or by the Owner. 


Install: Includes operations at the Project Site including the actual unpacking, 
preparation, assembly, erecting, placing, anchoring, supporting, connecting, 
applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations required for a complete installation ready for the intended use. 


Provide: Provide means to furnish and install. 


Project Site: Project Site is the space available to the Contractor for performing 
construction activities, either exclusively or in conjunction, with others 
performing other work as part of the Project. The extent of the Project Site is 
shown on the Drawings and may or may not be identical with the description of 
the land on which the Project is to be built. 


Testing Agencies: A testing agency is an independent entity engaged to perform 
specific inspections or tests, either at the Project Site or elsewhere, and to report 
on and, if required, to interpret results of those inspections or tests. 


Product Data: Product data sheets include the manufacturers standard catalog 
information with illustrations, standard schedules, diagrams, performance charts, 
instructions, and brochures that illustrate physical appearance, size, weight, and 
other general characteristics of materials and equipment for some portion of the 
work. 


Shop Drawings: Shop drawings are detailed drawings, diagrams, illustrations, and 


schedules specifically prepared by the installing contractor or supplier to illustrate 
some portion of the work. 


15050 - 4 


Fabrication Drawings: The installation shop drawings required by the work of the 
various Sections of the Project Manual, such as sheet metal and sprinkler shop 
drawings, and normally prepared by the installing sub-contractor. 


Coordination Drawings: The coordinated installation shop drawings normally 
prepared by the installing sub-contractors indicating multiple building systems 
and interdisciplinary work on a single set of coordinated documents. 


Piping: Includes all necessary piping system components, including pipe, fittings, 
couplings, gaskets, flanges, unions, valves, strainers, hangers, supports, 
attachments, insulation, and identification. 


Substitutions: Substitutions include manufacturers not listed as acceptable within 
the specifications, or materials, products, systems, or equipment, which differ 
from the requirements of the Contract Documents. 


Regulations: Regulations includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the 
Work. 


NRTL: Nationally Recognized Testing Laboratory such as Underwriters 
Laboratory, Inc. or Factory Mutual Research Corporation. 


Life Safety Systems: Life Safety Systems include all fire protection systems, 
devices, and equipment used to detect fire, activate alarms, suppress or control 
fire and smoke, or any combination thereof. 


1.4 SUBMITTALS: 


A. 
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General Requirements: Comply with pertinent Submittals, the Sections of 
Division 15, and the additional requirements of this Section. 


Materials List: Within 30 calendar days after the Contractor has received the 
Owner's Notice to proceed, submit a list of the proposed materials to be provided 
under the work of the Sections of Division 15. 


Organization of Submittals: Bind submittals into comprehensible packages with 
related product data sheets and shop drawings organized and identified by 
Specification Section and Article numbers and titles. Bind submittals into 
packages in order as specified in the Sections of Division 15. Identify submittal 
pages to indicate the specific equipment or fixture type the data sheet applies to 
by Article number and title. Submittals, which are not properly bound and 
identified, may be returned without review. 
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1. Indicate appropriate model numbers in manufacturers’ brochures and cross 


out non-applicable information. 


2. Copies of faxed pages are unacceptable. 


3 Submit shop drawings for particular systems complete, simultaneously, 


and organized by system. 


D. Submittal Cover Sheet: Provide a completed cover sheet with each submittal 


package indicating the information on the following sample page: 


SUBMITTAL COVER SHEET 
PROJECT: CONTRACTOR: 
SECTION NO.: ARTICLE NO.: 
DESCRIPTION: 
CONTRACT DRAWING REFERENCE NO.: 
EQUIPMENT IDENTIFICATION TAG NUMBER: 
SUBMISSION (CIRCLE ONE): FIRST, SECOND, THIRD, FOURTH 
DATE: 
INFORMATION AND CHECKLIST REPLY COMMENTS 
1. _ Contractor’s Log #ID 
2. Name, address, and phone number of supplier. 
3. Are all specified or scheduled items included | Yes No 
and exactly match scheduled/specified items? 
4. Is this item a substitution? Yes No 
5. _ Are deviations clearly identified? Yes __ No 
6. Does equipment fit space shown on|Yes No 
construction documents, coordination 
drawings, and actual field conditions? 
7. Has support, erection, weights, and installation | Yes No 
been coordinated with all trades? 
8. Does the proposed installation void warranties | Yes No 
or violate UL or code requirements 
9. Does this material/equipment add expense to; Yes No 
any other trade or project costs? 
10. Does equipment require interface with other | Yes No 
trades? List sections and specifics requiring 
coordination? 
11. Is control interface coordinated? Yes No 
12. List electrical characteristics (V/Ph/A) 
E. After approval of the proposed materials list, provide complete submittals as soon 


as possible and with adequate time for processing in order to not delay the project. 
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Submit for review of all project specific reproducible drawings, one reproducible 
and one print of each drawing. Submit for review pdfs of detailed Shop Drawings 
and Product Data. Submittals for review shall include complete Specifications, 
including type of materials, electrical characteristics, capacities, performance and 
power requirements to determine compliance with Contract Documents. All data 
submitted including wiring diagrams shall be complete for all equipment and shall 
apply only to this specific project. All extraneous material shall be deleted or 
marked out. Items to be supplied shall be specifically indicated using a method 
that will be visible after photocopying. 


Contractor’s Review: Review, stamp and certify each submittal prior to 
submission to the Architect. The certification shall state that the data and details 
contained on each Shop Drawing, Product Data, layout drawing, catalog data and 
brochure has been reviewed and that it complies with the Contract Documents in 
all respects. Shop Drawings, layout drawings, catalog data and brochures will not 
be reviewed and will be returned unchecked unless they are certified, and all 
items specifically identified. 


Multiple submissions: It is intended that Submittal data be complete and accurate 
at the first submission. If the Submittal is returned marked “Resubmit” only one 
additional submission will be permitted. 


1. If the second submission is not acceptable, or if the submittal is not made 
within the specified time frame, the right of substitution and selection will 
be lost. At that time the specified item shall be provided at no additional 
cost. 


Required Review Time: A minimum period of ten working days, exclusive of 
transmittal time, will be required in the Engineer’s office each time Shop 
Drawings, Product Data, layout drawings, catalog data and brochures are 
submitted or resubmitted for review. A minimum period of fifteen working days 
exclusive of transmittal time will be required for reviewing substitute materials or 
manufacturer. The required review time, including multiple submission, shall be 
considered when scheduling the work. 


Submit Shop Drawings and Product Data sheets in a timely manner sufficiently in 
advance to give ample time for reviewing, correcting, resubmitting and re- 
reviewing if necessary. No claim for delay will be granted for failure to comply 
with this requirement. 


Equipment shall be of proper size for its allotted space. Equipment may be 
disassembled as required, where it does not invalidate the manufacturer’s 
warranty, so that it can be installed through available window, door, or louver 
openings. 


15050 - 7 


08/26/2022 


Schedule of Shutdowns: After the project construction schedule is developed, 
submit the following information to the Owner for all required shutdowns of 
existing systems. 


1. Date of proposed shutdown. 

2 List of systems to be affected. 

3. List of areas affected by the shutdown. 
4. Description of work to be performed. 
5s Estimated length of the shutdown. 


Piping Systems Schedule: Prepare and submit a schedule of PLUMBING piping 
systems to indicate the piping material, joints, and fittings to be used with each 
system. 


Insulation Schedule: Prepare and submit a schedule to indicate insulation types 
and thicknesses to be used on each piping system. 


UL Through-Penetration Firestop System Schedule: Prepare and submit a 
schedule to indicate the UL-System number for through-penetration assemblies to 
be used with all mechanical systems. Coordinate with the work of the 
Penetrations and Fire Stopping Section in Division 7. 


Shop Drawings: Submit product data sheets and shop drawings as specified 
within the Sections of Division 15. 


Record Drawings: Prepare record drawings in accordance with the provisions of 
Division 1 governing - Project Record Documents and the additional requirements 
of this Section. 


Valve Tag Charts: Prepare and submit valve tag charts as specified in this Section. 


Operation and Maintenance Manuals: Prepare and submit copies of the Operation 
and Maintenance Manuals as specified in the appropriate Section of Division 1 
governing - Contract Close-out the additional requirements of this Section. 


Training Seminar Confirmation: Prior to the final completion of the project, 
submit copies of the training seminar sign in sheets and a letter to the Owner 
containing the names of training seminar participants, including instructor’s 
names, the name of the firms represented and the dates of the instruction 
seminars. 
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Engineer’s Action: Except for items submitted solely for record purposes or 
information, the Engineer will review each submittal for general compliance with 
the Contract Documents, as defined in the General Conditions, and return the 
submittal with comments. 


Action Stamp: The Engineer will attach a Submittal Review sheet to each 
submittal package to indicate the status of the submission and the action taken, as 
follows: 


1. Furnish as Submitted: Submission is generally in compliance with the 
intent of the contract documents and fabrication may be undertaken. 


2: Furnish as Noted: Submission is generally in compliance with the contract 
documents and fabrication may be undertaken with the corrections noted. 


3. Revise and Resubmit: Submission is not in compliance with the contract 
documents and requires substantial corrections. Fabrication work may not 
be undertaken. 


4. Rejected: Submission is not in compliance with the contract documents. 
Resubmit as specified. 


ae Submit Specified Item: Second submission is not in compliance with the 
contract documents. Submit specified item without deviation. 


6. Reviewed for Comment Only: Engineer is not responsible for the approval 
of the submittal. 


L3 QUALITY ASSURANCE: 


A. 
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Qualifications: Use adequate numbers of skilled, licensed workers who are 
thoroughly trained and experienced and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the 
work of this Section. 


Standard of Quality: The manufacturers names specified first or scheduled on the 
drawings are used for the design and to establish the standards of function, 
dimension, space requirements, appearance, and quality upon which the Contract 
is based. Acceptable manufacturers names are listed to provide competitive bids 
with the specified or scheduled manufacturer. 


1. Acceptable Manufacturers: The inclusion of a manufacturer’s name within 
the list of acceptable manufacturers does not necessarily mean that the 
manufacturer’s standard product is equal to the specified or scheduled 
product without some required modification. The submitted product shall 
be equal in terms of quality, durability, appearance, space requirements, 
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E. 
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weight, strength, and design to the product required by the Contract 
Documents. 


Contractor’s Review: It is solely the Contractor's responsibility to verify that the 
products of acceptable manufacturers and proposed substitutes meet or exceed the 
performance of the specified or scheduled product. To be considered acceptable, 
products must comply with the following for the full possible performance range: 


Di le 


Capacities: Equal or greater. 
Space/Clearances: Equal or greater. 
Storage and Recovery: Equal or greater. 
Warranty: Equal or better. 

Weight: Equal or less. 


Substitutions: Substitutions include manufacturers not listed as acceptable within 
the specifications, or products, systems and methods, which differ from the 
specified systems. 


1. 


Comply with the provisions of the Instructions to Bidders and pertinent 
sections in Division 1. Submit list of proposed substitutes for review and 
approval in compliance with the Instructions to Bidders, AIA Document 


A701. 


By the submission of a proposed substitution, the Contractor represents 
that he has reviewed the proposed substitution and certifies that: 


A. 


The proposed substitution does not affect dimensions shown on 
drawings. 


Changes to the building design, including A/E design and review 
time at a rate of 2.6 x DPE, detailing and construction costs caused 
by the requested substitution will be included in the bid price with 
no additional cost to the Owner. 


The proposed substitution will have no adverse effect on other 
trades, the construction schedule, or specified warranty 
requirements. 


Maintenance and service parts are available locally. 


All costs associated with or caused by the use of the proposed 
substitute will be covered by the Contractor. 


Codes and Regulations: 
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1. In addition to complying with the specified requirements, comply with 
pertinent regulations of governmental agencies and authorities that have 
jurisdiction. 


2 In case of conflict between or among specified requirements and pertinent 
regulations, the more stringent requirement will govern. 


Qualifications for Welding and Brazing Work: 


1. Qualify welding processes and welding operators in accordance with 
AWS Standard Qualification Procedure." 


2: Provide certification that welders to be employed in work have 
satisfactorily passed AWS qualification tests. 


A. If recertification of welders is required, retesting will be 
Contractor's responsibility. 


Standards: Maintain copies of the most recent editions of the following standards 
at the job site for reference during construction: 


1. UL Through Penetration Fire Stop Systems. 


1.6 DELIVERY, STORAGE, AND HANDLING: 


A. 


Protection: Use all means necessary to protect materials of the Mechanical 
Sections before, during and after installation and to protect installed work and 
materials of all trades and Sections. 


Replacements: In the event of damage, immediately make all repairs and 
replacement necessary to the approval of the Engineer at no change in Contract 
Sum. 


Let PROJECT CONDITIONS: 


A. 
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Comply with Article 2 of the Instructions to Bidders, AIA Document A701, 
including the Appendix. Visit the site prior to submission of bids and examine 
existing conditions to be familiar with the related implications to the Work of the 
Mechanical Sections. 


1. Questions regarding the Bidding Documents: Submit questions and 
requests for clarifications in compliance with the Instructions to Bidders. 


Contract Documents: The Contract Drawings are diagrammatic and do not show 
every fitting and component and shall be used in conjunction with the specified 
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requirements to provide complete and fully functional systems for the intended 
use. The drawings and specifications are complimentary, and the requirements 
indicated on both establish the requirements of the Contract. 


1. The Contract Drawings indicate the general locations of equipment and 
distribution systems throughout the project. The actual installation 
locations shall be coordinated by the contractor on site based on actual 
field measurements performed by the contractor. 


Document Review: Review the complete set of Contract Documents and be 
familiar with the space requirements and work of other Sections. Thoroughly 
review building sections, architectural details, space availability phasing 
requirements and mechanical drawings for a complete understanding of the scope 
and coordination requirements of the Mechanical Sections. 


Scheduled Equipment: Standard manufacturers model numbers scheduled on the 
drawings shall be modified as specified in the descriptive specification for the 
scheduled equipment. The drawings generally define quantities, and the 
specifications further define equipment quality and system components, which 
may not be included in the standard model number. 


Pipe sizing notations: Pipe sizing notations run along the pipe from the larger 
sizes to the smaller size. Sections of pipe, which are not specifically identified 
with a pipe size, are the continuation of the previous larger pipe size indication. 
Pipe sizes change only where indicated by a notation change. 


Existing Conditions: The existing conditions indicated on the contract drawings 
are taken primarily from existing record drawings provided by the Owner and do 
not necessarily indicate actual as-built conditions. Preparation work of the 
mechanical and electrical sections includes the verification of existing conditions 
before the start of related installation work. 


1.8 WARRANTY: 


A. 
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Upon completion of the Work and as a condition of its acceptance and final 
payment, deliver to the Architect two copies of a written Warranty agreeing to 
replace the work of Division 15, which fails due to defective materials or 
workmanship within one year after Date of Substantial Completion as that date is 
determined in accordance with the General Conditions. 


Failure due to defective materials or workmanship is deemed to include, but is not 
to be limited to: 


1. Failures in operating component or components. 
pas Leakage from piping system. 
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3, Code violations. 


C. Obtain written equipment and material warranties offered in manufacturer's 
published data without exclusion or limitation, in Owner's name. 


D. Replace material and equipment that require excessive service during warranty 
period as defined and as directed by Architect. 


E. Warranty shall include 24-hour service of complete system during warranty 
period at no cost to Owner. Choice of service organization shall be subject to 
Owner's approval. 


F, Include copy of warranty in the Operation and Maintenance Manuals. 


G. At end of warranty period, transfer manufacturer's equipment and material 
warranties still in force to Owner. 


H. This Article shall not be interpreted to limit Owner's rights under applicable codes 
and laws and under this Contract. 


1.9 RECORD DOCUMENTS: 


A. Prepare record documents for the work of Division 15 as specified in Division | 
for Project Record Documents. The record drawings shall accurately indicate all 
valve locations and shall clearly show the assigned valve tag number. Record 
drawings shall include: 


1. Piping and equipment location changes from the Contract Documents. 
De Valve locations and valve tag numbers. 
B. Record drawings include ductwork, sprinkler and fabrication drawings required 


for all other systems and coordination drawings prepared under the work of this 
contract. Provide reproducible drawings and electronic AutoCAD or Revit 
drawing files of both the contract drawings and _ additional 
fabrication/coordination drawings that indicate mechanical and electrical systems. 
All electronic files shall be fully bound and submitted on CD format. 


1.10 ELECTRONIC DRAWING FILES: 
A. Electronic drawing files of floor plans and schedules on AutoCAD or Revit or 


DXF format will be made available by the engineer for the contractor’s use to 
prepare fabrication, coordination or record drawings. After the contractor requests 
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the electronic files, a waiver will be provided for the contractor to sign and return 
to Weston & Sampson, Inc. A service charge of one hundred dollars ($100.00) per 
disc will be charged to cover the cost of the engineer’s time and materials. After 
Weston & Sampson, Inc. receives the signed waiver the electronic drawing files 
will be forwarded to the contractor. 


PART 2 - PRODUCTS 


2.1 SLEEVES AND PENETRATIONS: 


A. 
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Piping penetrations through fire rated construction shall comply with a listed fire 
rated assembly as detailed in the UL Fire Resistance Directory. Pipe sleeves 
through floors, exterior walls and fire-rated construction shall be galvanized 
Schedule 40 steel pipe. Pipe sleeves through non-fire-rated partitions shall be 26- 
gauge galvanized steel. 


1. Sleeves Through Foundation Walls: Provide galvanized schedule 40 steel 
with continuous weld slip on welding flange water stop. Provide 
waterproof resilient link caulking assembly by Link-Seal or Sure-Seal. 


2 In areas where pipe is exposed, install sleeves flush with the finish floor, 
except in mechanical rooms, and janitor's closets extend sleeves at least 4- 
inches above finish floor. 


3. Annular Space Requirements: Sleeves shall be sized to provide a total 
clearance of 1-inch around pipe including insulation cover. Annular space 
around fire-rated through penetrations assemblies shall be in compliance 
with the Listed Assembly. 


4. Packing between the pipe and sleeve in fire rated construction shall be a 
combination of listed insulation and fire-proof caulk. Coordinate with the 
work of the Division 7 Section for Penetration Firestopping. 


5. Core drilled holes in lieu of sleeves are acceptable except in mechanical 
rooms, janitor’s closets or floors that can be flooded with water, which 
require sleeves installed above floors. 


Through Penetration Assemblies: The combination of materials shall have the 
same fire rating, in hours, as the wall or floor, as tested in accordance with the 
code referenced editions of ANSI/UL 1479 (ASTM E-814). The combination of 
materials shall be classified by UL for the fire rating required and shall be listed 
as a numbered system in the UL Fire Resistance Directory. 
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1. Caulking of pipe penetrations through floor slabs, smoke barriers and fire 
rated partitions shall be performed under the Division 7 Section for 
Penetration Firestopping. 


Waterproof Pipe Penetrations: 


1. Modular mechanical penetrations seals shall be interlocking synthetic 
rubber links shaped to fill annular space continuously, with galvanized 
carbon steel bolts, nuts and pressure plates to expand rubber seal between 
pipe and sleeve. Sleeve seal shall be water-tight. 


2 Prefabricated modular sleeves shall be Mason Industries (SWS) or 
approved equal stiffened galvanized steel sleeves with preformed closed- 
cell elastomeric seal (non-fire-rated) or preformed mineral fiber or silicone 
foam seal (fire-rated). 


Oe Provide waterproof 1-inch single ring set in silicone and bolted to floor or 
wall at chipped and drilled penetrations of existing slabs on grade and 
existing walls below grade. 


Provide adjustable escutcheons on exposed piping that passes through finished 
floors, walls, and ceilings. Escutcheons shall be chromium-plated cast brass, sized 
to cover sleeve opening and to accommodate pipe and insulation. 


2.2. VALVE TAGS: 


A. 
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Upon completion of piping installation work provide valve tags on all valves 
installed under the work of the PLUMBING Sections. Valve tags shall be at least 
1-1/2-inch diameter brass or engraved plastic with 1/4-inch-high lettering for 
service designation over 1/2-inch-high consecutively numbered valve 
identification. Engraved valve tags shall be color coded as specified for piping 
identification. Coordinate valve tag numbers with the Owner's facility 
management program. Provide service designation prefix as scheduled: 


1. Systems: Prefix: 


A. Natural Gas NG 


Valve Schedules: For each piping system. On 8-1/2 by 11-inch bond paper. 
Tabulate valve number, piping system, system abbreviation as shown on valve 
tag), location of valve (room or space), normal operating position (open, closed, 
or modulating), and variations for identification. Mark valves for emergency 
shutoff and similar special uses. 
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2.3 PIPING IDENTIFICATION: 


A. Piping: Provide clip-on color-coded piping identification markers on plumbing 
piping systems specified in Division 15. Provide matching flow arrows to indicate 
direction of flow. Markers shall be equal to Seton Setmark. Pipe marking for 
outside diameters of 6-inches or greater may be springs or metal bands secured to 
the corners at each end of the semi-rigid plastic marker to hold each end of the 
marker firmly against the pipe. 


1. Color coding and size of legend letters shall comply with the standards of 
ANSI AJ3.1. 
pm Provide markers with legend letters sized in compliance with the 


following schedules: 


Outside Diameter (Over Insulation) Size of Length of Color Code: 
Letters: 
1-1/4-inch and smaller ’%-inch 8-inches 
1-1/2-inch to 2-inch ¥%4-inch 8-inches 
2-1/2-inch to 6-inches 1-1/4-inch 12-inches 
3. Mechanical Systems: Provide color-coded identification markers in 


compliance with the following schedule with contrasting letters. 


Service: Identification: Color Code: 
Natural Gas Natural Gas Yellow/Black 
4. Protection Guards: Provide Armstrong Armaflex 2000 white elastomeric 
insulation. 


PART 3 - EXECUTION 
3.1 EXAMINATION: 

A. Inspect site conditions before starting preparatory work and verify that actual 
conditions are known and acceptable before starting work. Be familiar with the 
work of other sections, separate contractors, and the Owner. 

B. Inspect areas where piping, conduit, ductwork, fixtures and equipment will be 


installed and verify adequate space is available for access, service and removal of 
equipment. Coordinate with the Work of other Sections. 
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C: 


Notify the Architect immediately when the removal of existing ceilings, walls, or 
obstructions reveal conditions substantially different from the Contract 
Documents. 


a2 PREPARATION: 


A. 


Perform coordination with the work of other Sections and prepare composite 
coordination drawings as specified in this Section before starting installation work 
of Division 15. 


Verify points of connection to existing systems and confirm that required system 
shutdowns are acceptable with the Owner before proceeding with any related 
installation work. 


33 SYSTEM SHUTDOWNS: 


A. 


Coordinate shutdowns of existing systems with the Owner and submit a written 
request at least ten working days in advance. Minimize system shutdowns as 
much as possible. Submit a list of all affected areas, the proposed work to be 
performed, and the expected length of the shutdown including time for retesting. 


3.4 LIFE SAFETY SYSTEMS SHUTDOWNS: 


A. 


Maintain the existing Life Safety Systems in operation during construction and 
obtain impairment permits from the local Authorities Having Jurisdiction for all 
Life Safety Systems affected by the work of Division 15. 


Safeguarding Construction: Provide fire watch, portable extinguishers, and safety 
procedures in compliance with NFPA 241. 


ae CORE DRILLING: 


A. 


B. 
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Do not core new concrete structure without written approval from the Engineer. 


Perform all core drilling required for the proper installation of the work of 
Division 15. Locate all required openings and prior to coring coordinate the 
opening with the other Trades and obtain approval from the Engineer. 


Thoroughly investigate the existing conditions in the vicinity of the required 
opening prior to cutting. Take care so as not to disturb the existing building 
systems. Damage to existing conditions incurred during core drilling shall be 
corrected to the Owners satisfaction with no additional expense to the Owner. 
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3.6 CUTTING AND PATCHING: 


A. 


Cutting and patching shall be performed under other Sections. Locate all other 
than cored openings required for the installation of the mechanical piping 
systems. Coordinate the opening with the work of the other trades so as not to 
interfere with the work of other Sections. Thoroughly investigate the existing 
conditions in the vicinity of the required openings as much as possible. 


Patching of the existing walls around openings shall be performed by the 
respective trade responsible for the finish material in which the opening is made. 


307 SLEEVES AND PENETRATIONS: 


A. 


D. 


Coordination: Closely Coordinate electrical conduit, mechanical piping and 
ductwork penetrations through floor slabs and fire rated walls with the other 
Sections of Division 15 and the requirements of Division 7. Penetrations through 
fire rated construction shall consist of a complete rated assembly. 


1. UL -Listed through Penetration Components: In addition to the fire stop 
caulking provided under Division 7, the components of a fire-rated 
through penetration assembly include the piping size and material, annular 
space, and insulation type, density and thickness. 


2: Prepare a schedule of UL Through Penetration System numbers for 
submission and approval. 


Set sleeves in position in advance of concrete work. Provide suitable reinforcing 
around sleeves. 


Install cast brass chrome plated escutcheons where piping passes through finished 
surfaces. 


Provide vertical flush wall cleanouts on the base of stacks just above the wainscot. 


3.8 GENERAL INSTALLATION REQUIREMENTS: 


A. 


08/26/2022 


General: Coordinate with the work of other trades before starting installation. 
Install materials and equipment in accordance with the Manufacturers latest 
printed installation instructions and the product NRTL listing requirements. 


1. Install piping straight, plumb and form right angles on parallel lines with 
building walls. 
2s Install systems as high as possible to maximize ceiling heights. 
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10. 


11. 


12. 


13; 


14. 


15. 


16. 


Pipe shall be free from scale and dirt. Protect open ended pipe ends to 
prevent debris from entering. All piping shall be reamed free of burrs. 


Locate valves for easy access and operation. Install valve stems above the 
horizontal. 


Piping connections to equipment shall be made with off-sets provided with 
isolation valves, unions of flanges arranged so that equipment can be 
serviced or removed without dismantling. 


Provide for expansion and contraction in all piping systems to prevent 
undue strains on piping or equipment. Provide double off-sets at risers to 
take up expansion. 


Install equipment with care to minimize damage to shop applied finishes. 
Replace or repair damaged components or finishes incurred during 
shipping and installation to the Owners satisfaction. 


Thoroughly clean items before installation. Cap pipe openings to exclude 
dirt until fixtures are installed and final connections have been made. 


Cut pipe accurately and work into place without springing or forcing, and 
properly clearing windows, doors, and other openings. 


Show no tool marks or threads on exposed plated, polished, or enameled 
connections from fixtures. Tape all finished surfaces to prevent damage 
during construction. 


Make changes in directions with fittings, make changes in main sizes with 
eccentric reducing fittings. Install water supply and return piping with 
straight side of eccentric fittings at top of the pipe. 


Securely bolt all equipment, isolators, hangers, and similar items in place. 


Provide complete dielectric isolation between ferrous and non-ferrous 
metals. 


Do not install plastic piping systems when the ambient temperature is 
below 60 degrees F. 


Provide Armstrong Armaflex 2000 white insulation on pipe hangers, and 
to the sharp edges of mechanical systems when located below 6-foot 8- 


inches above the floor. 


Insulating Clamps: Provide IPS Corp. Strap-Tite insulating clamps on 
uninsulated copper piping installed through metal stud perforations. 
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17. Install escutcheons for piping penetrations of walls, ceilings, and finished 
floors. Install escutcheons with ID to closely fit around pipe, tube and 
insulated pipe and with OD that completely covers opening. 


Equipment Access for Maintenance and Removal: 


1. Install piping, equipment and accessories to permit access for maintenance 
as specified by the equipment manufacturer. Provide adequate clearance to 
disconnect equipment for removal. Locate valves and unions so additional 
piping removal is not necessary to remove equipment. Coordinate piping 
and equipment locations with all trades to ensure adequate clearance is 
maintained for equipment maintenance and removal. 


DA Relocate items as necessary to provide access for maintenance and 
removal without additional cost to the Owner. 


3.9 VALVE TAG CHARTS: 


A. 


B. 


Prepare valve tag charts to indicate the location of all valves by room name and 
number as identified on the architectural floor plans. Indicate areas, floors, or 
specific rooms controlled by each valve. Provide valve tag charts for each system 
as specified in Part 2 of this Section. 


Coordinate valve tag numbers with the Owner's facility management programs. 


3.10 IDENTIFICATION OF PIPING AND EQUIPMENT: 


A. 


Piping: Install pipe and conduit identification markers in compliance with ANSI 
A13.1 on each side of wall penetrations, at each valve, at tee fittings, behind 
access panels and base of risers. Spacing of markers shall not exceed 20 feet and 
shall include at least one marker in each room. Ensure that markers are visible 
from 4-foot 6-inches to 6 feet above the finish floor. 


1. Install markers on painted piping only after painting is complete and has 
been accepted by the Architect. Install marker adjacent to access panels 
where piping is concealed. 


3.11 FIRE WATCH: 


A. 


08/26/2022 


Provide a fire watch as required by Division | when performing work, which may 
cause a fire, such as welding or torch cutting work. 
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3.12 RECORD DOCUMENTS: 


A. 


Project Progress and Record Drawings: Comply with the appropriate Section of 
Division 1 governing Project Record Documents and the additional requirements 
of this Section. 


1. Maintain a daily record of the project construction progress by coloring 
the work completed on the white prints furnished by the Owner at the 
commencement of the work. 


2, The marked up and colored in prints will be used as a guide for 
determining the progress of the work installed. They shall be inspected 
weekly and shall be corrected immediately if found inaccurate or 
incomplete. Requisitions for Payment will not be approved until the 
Drawings are accurate and up-to-date. 


At the completion of the work submit one set of the marked-up prints for review 
and acceptance. After acceptance, these marked up record prints shall be used to 
prepare the Owner’s final Record Drawings. 


Maintain the established layering, color and pen thickness scheme on modified 
electronic drawing files. 


Make all modifications on the AutoCAD or Revit Drawing files indicated on the 
approved marked up set of Record Drawings. Remove all superseded data to 
show the completed installation. 


The final approved AutoCAD or Revit Record Drawing files shall become the 
property of the Owner. 


Deliver the completed Record Documents properly titled and dated to the 
Architect. These Record Documents shall become the property of the Owner. 


3.13. SYSTEM START-UPS AND INSTRUCTIONS: 


A. 


Start-Ups: Perform system and equipment start-ups in accordance with the 
manufacturers' printed start-up instructions in the presence of the manufacturers’ 
representatives. 


3.14 CONSTRUCTION CERTIFICATIONS AND AFFIDAVITS: 


A. 


08/26/2022 


Engineer’s Responsibility: During construction the Engineer is responsible for the 
following services as defined by the Massachusetts State Building Code, 780 
CMR Section 107.2: 
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Review, for conformance to the design concept, shop drawings, samples 
and other submittals, which are submitted by the contractor in accordance 
with the requirements of the construction documents. 


Review and approval of the quality control procedures for all code- 
required controlled materials. 


Be present at intervals appropriate to the stage of construction to become, 
generally familiar with the progress and quality of the work and to 
determine, in general, if the work is being performed in a manner 
consistent with the construction documents. 


Contractor’s Responsibility: The Contractor is solely responsible for the 
completion of the work on schedule and in compliance with the Contract 
Documents and the applicable codes; and for scheduling sufficient time for all 
required testing and submissions and approvals. 


1. 


Construction Affidavits: If upon the completion of the construction, the 
Building Official requires Affidavits from a Professional Engineer stating 
that the Contractor’s work is in accordance with the approved construction 
documents and with applicable local, state and federal statues and 
regulations as required by 780 CMR 107.3, the Contractor shall retain the 
services of a qualified Registered Professional Engineer to be on site 
during construction. 


Submission Schedule: Allow sufficient time for the initial submission; 
Architect/Engineer review; resubmission; and final review and approval of 
all documents required for acceptance of the request for a Certificate of 
Occupancy in accordance with 780 CMR 111. 


Testing Schedule: Allow sufficient time for the initial testing, adjustments, 
and final functional operational testing of all fire protection systems as 
outlined in the Fire Protection Narrative. 


Construction Certifications: After the Contractor submits signed Certifications of 
Compliance as required by the Massachusetts State Building Code, 780 CMR, 
Section 107.3, and complies with the requirements of 780 CMR 111, the 
responsible engineers will provide written certifications to confirm that to the best 
of the engineer’s knowledge, information, and belief, the finished work is in 
compliance with the approved drawings issued for permit. 


1. 


Prior to submission of the final signed Certifications of Compliance, the 
Contractor shall submit written responses to all punch list items submitted 
by the design team. 
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2 The engineer will not submit certifications until all required certifications 
of testing, compliance and completion of punch list items have been 
submitted to the engineer. 


END OF SECTION 
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SECTION 15110 


VALVES AND APPURTENANCES 
(FOR WASTWEWATER PROCESSES) 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 
The Contractor shall furnish and install valves and appurtenances as indicated on the 
drawings and in the specifications and as herein specified, including all labor, material, 
equipment and incidentals required. All valves shall open counterclockwise unless 
otherwise indicated. 
1.02 RELATED WORK: 
A. Section 01330 SUBMITTALS 
B. Section 09900, PAINTING 
C. Section 15140, PROCESS PIPE AND FITTINGS 
D. Section 15408, PLUMBING 


1.03 QUALITY ASSURANCE: 


Insofar as possible, gate, ball, butterfly, globe, angle and check valves shall be the product 
of one manufacturer who has had long experience in the design of valves and whose 
products have proven reliable in service in similar installations over a reasonable period 
of years. The valves shall be designed so that parts subjected to wear may be easily 
replaced and shall be constructed of wear-resistant materials. 
1.04 REFERENCES: 
A. The following standards form a part of this specification, as referenced: 
American Society of Mechanical Engineers (AMSE) 
AMSE B16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 125. 


AMSE B16.10 Face-to-Face and End-to- End Dimensions of Ferrous 
Valves. 


American Water Works Associations (AWWA) 


AWWA _ C500 Metal-Seated Gate Valves for Water Supply Service. 
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1.05 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Complete shop drawings plus operating and maintenance instructions for each item 
furnished. 


PART 2 - PRODUCTS 


2.01 


GENERAL: 


All hand wheels, operating nuts and key stops shall be turned counterclockwise to open 
the valves. Handwheels shall be of ample size and shall have an arrow and the word 
"open" cast thereon to indicate the direction of opening. 


Valves to be buried shall be designed for buried service and shall be provided with gate 
boxes and tee handle operating wrenches in the number and lengths necessary to permit 
operation of all valves by operator of average height, working in normal standing 
positions. At least two (2) of each type, size and length of wrench shall be provided, 
unless otherwise stated below. Operating nuts for use with tee handle operating wrenches 
shall be 2-inches square and conform to the appropriate AWWA Standard. 


Where indicated on the drawings or necessary due to location, size, or inaccessibility, 
geared or chain wheel operators shall be furnished with the valves. Such operators shall 
be designed to have adequate strength for use with the valves with which they are 
supplied. 


As indicated on the drawings, certain valves or gates require floorstands and/or 
bench-stands. 


Unless otherwise specified in the specifications or on the drawings, all flanged valves 
shall conform to ASME Specification B16.1 and AMSE Specification B16.10. 


It shall be the Contractor's responsibility to make the valve or gate manufacturer aware 
of the type of service to which the valve or gate will be subjected and the nature of the 
materials (i.e. sewage, sludge, chemicals, etc.) which it will handle, and to make sure that 
all materials used in the manufacture of the valve or gate are suitable for the use intended. 


All anchor bolts and embedded items for complete installation or mounting, holding down 
or supporting of equipment to be furnished under this section, including necessary 
location drawings and templates required to install the items in concrete, masonry, etc., 
shall be furnished and delivered to the site by the manufacturer of the equipment furnished 
under this section, for installation under other sections of these specifications. Delivery 
of the items shall be as required by the overall construction schedule. 


These specifications direct attention to certain features but do not purport to cover all 
details entering into the design of the equipment. All parts shall be so designed and 
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2.02 


2.03 


2.04 


proportioned as to have liberal strength, stability, and stiffness, and to be especially 
adapted for the work done. 


GATE VALVES LARGER THAN 3-INCHES: 


Unless otherwise specified or approved, all gate valves larger than 3-inches in diameter 
shall be iron body, bronze mounted, solid wedge gate valves, with mechanical joint or 
flanged ends, as indicated on the drawings or herein specified, and shall conform to 
applicable section of AWWA Standard C500. These valves shall be designed for a 
working water pressure of at least 200 psi for sizes up to 12-inches in diameter and at 
least 150 psi for sizes 14-inch and larger in diameter. 


Buried valves shall be inside screw, non-rising stem with mechanical joint ends. All 
exposed valves shall be O.S. and Y, except where indicated on the drawings or where 
limited operating room requires, exposed valves shall be non-rising stem with handwheel. 
All exposed valves 3-inches and larger shall be flanged unless otherwise shown on the 
drawings. Bronze gate rings shall be fitted into grooves of dovetail or similar shape in 
the gates. Bodyseat rings shall be threaded, bronze and screwed into the body. 


Stuffing box follower bolts shall be of steel and the nuts shall be of bronze. 
O-ring stuffing boxes may be used. 


The design and machining of the valves shall be such as to permit packing the valves 
without undue leakage while they are wide open and in service. 


Valves shall be manufactured by Powell Valves, Cincinnati, OH; NIBCO, Inc., Elkhart, 
IN; Milwaukee Valve, New Berlin, WI; Walworth, Stafford, TX; or approved equal. 


GATE VALVES 3-INCHES AND SMALLER IN SIZE: 


Unless otherwise indicated on the drawings, specified or approved, gate valves 3-inches 
and smaller shall be standard, bronze body and bonnet with bronze solid wedge disc and 
trim, rising stem type gate valves with screwed ends for 125 lb. working steam pressure. 
Buried valves shall be inside screw, non-rising stem valves provided with operating nut 
and gate box. Valve stems shall be silicon-bronze. 


Valves shall be manufactured by Powell Valves, Cincinnati, Ohio; ; NIBCO, Inc., 
Elkhart, IN; Milwaukee Valve, New Berlin, WI; Walworth, Stafford, TX; or approved 
equal. 


CHECK VALVES: 
Unless otherwise specified or approved, all check valves 3-inches and larger shall be 175 


lb. W.O.G., flanged, iron body, bronze-mounted, swing type, check valves with bolted 
covers and equipped with levers and counter-weights. 
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Unless otherwise specified or approved, all check valves 2 1/2-inches and smaller shall 
be standard all brass or bronze, swing check valves with screwed or solder ends suitable 
for 150 Ib. working steam pressure. 


Check valves shall be furnished with outboard mounted limit switches. Where so 
indicated or required, check valves shall be of a type suitable for mounting in a vertical 
position. Insofar as possible check valves in pipelines carrying sewage or sludge shall be 
installed horizontally. 


Valves shall be manufactured by M & H Valve and Fittings Co., Anniston, AL; Clow 
Valve Company, Oscaloosa, IA; Dezurik, Inc., Sartell, MN; or approved equal. 


POLYVINYL CHLORIDE (PVC) BALL VALVES: 


Provide PVC ball valves as manufactured by ASAHI/America, Lawrence, MA; NIBCO, 
Inc., Elkhart, IN; GF Piping Systems, Easton, PA; or approved equal. 


All ball valves shall be of the flanged model with one piece capsules and shall open 
counterclockwise. Valves shall be rated for 150 psi at 120 degrees F. 


Full face gaskets having a 50 to 70 durometer A hardness shall be used. 
Ball valve bodies shall be constructed of PVC, with Teflon seats and Viton seals. 


PINCH VALVES: 


. Valves shall provide drip-tight shutoff up to the full pressure rating. 


B. All valves shall be hydrostatically pressure tested at 175 psi by the manufacturer. 


C. All valves shall be 100% full port design. 


Valves shall be of the full cast metal body, mechanical pinch type with flanged joint ends 
on both the body and the sleeve trim. The valve shall have face-to-face dimensions, in 
accordance with ANSI B16.10 up to 12-inch size. Sizes 14-inches and larger shall have 
a face-to-face dimension no longer than twice the nominal valve port diameter. The 
flanges shall be drilled to mate with ANSI B16.1, Class 125/ANSI B16.5, and Class 150 
flanges. 


The sleeve trim shall be one piece construction with integral flanges drilled to be retained 
by the flange bolts. The sleeve surface shall be smooth, sleeves manufactured with folds 
or arches shall not be permitted. The sleeve trim shall be reinforced with calendared 
nylon or calendared polyester fabric to match service conditions. The sleeve trim shall 
be connected to the pinch bar by tabs imbedded in the sleeve trim-reinforcing ply. All 
internal valve metal parts shall be completely isolated from the process fluid by the sleeve 
trim. 
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2.07 


Rubber materials in contact with the process fluid shall be of a construction material 
compatible with the process fluid. For wastewater applications the rubber elastomers of 
the valve shall be EPDM or better. 


For full port and reduced port sleeves, the port areas shall be 100% of the full pipe area 
at the valve ends. For Cone and Variable Orifice sleeves the inlet port area shall be 100% 
of the full pipe area, reducing to a smaller port at the outlet. 


The steel mechanism shall be double acting with pinching of the sleeve trim occurring 
equally from two sides. ACME threads shall be used on all valve mechanisms. There 
shall be no cast parts in the operating mechanism. The stem shall be non-rising and have 
a non-rising handwheel. The handwheel shall be constructed of welded, tubular steel and 
be connected to the stem by means of a single retaining bolt. The handwheel shall be 
fitted with a lubrication fitting to allow lubrication of the stem. A valve position indicator 
rod shall pass through the center of the stem, retaining bolt, and handwheel to provide 
visual position indication. Bevel gear operators shall be provided on all valves over 8- 
inches in size. Lifting eyelets shall be provided on the top of the valve body where 
applicable. To prevent pitting, corrosion, seizing or jamming, the pinching mechanism 
and side rails shall be fully enclosed within the valve body. Side rails that slide through 
bushing or protrude through the valve body shall not be permitted 


All pinch valves shall be equipped with a GPI position indicator on the valve body. The 
indicator shall be a dynatorque style, which shall include an open position and a closed 
position. When the valve is partially open the position shall be between the open and 
closed position proportional to the percent open. Rising stems shall not be acceptable for 
use as an indicator. 


All pinch valves shall receive a prime and finish paint coat in accordance with the 
manufacturer’s recommendations for the project application, project conditions and 
installation location. 


All pinch valve manufacturers shall have a minimum of 15 years’ experience in the 
manufacture of pinch valves. The manufacturer shall have available flow test data from 
an accredited hydraulics laboratory to confirm pressure drop data. Company name, plant 
location, valve size and serial number shall be bonded to the valve. Pinch valves shall 
be Series 75 as manufactured by the Red Valve Co. Inc. Carnegie, PA; CLA-VAL, 
Newport Beach, CA; General Rubber Corp., Carlstadt, NJ, or approved equal. 


FLANGED-END IN-LINE CHECK VALVES: 


Valves shall provide drip-tight shutoff up to the full pressure rating. 


All valves shall be hydrostatically pressure tested at 175 psi by the manufacturer. 
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C. Valve body shall be a two piece split configuration of cast iron construction. Rubber 
sheet gaskets, cut to match the profile of the body halves shall seal the two halves. The 
flanges shall be drilled to mate with ANSI B16.1, Class 125/ANSI B16.5 Class 150 
flanges, and port areas shall be 100% of the mating pipe port area. Valve body shall be 
drilled and tapped for a supplied clean out plug on the top of the body and flushing 
connections on the bottom of the body supplied with plugs. 


D. — The check sleeve shall be of the fabricated elastomer “‘duckbill” type. The sleeve shall 
be of one piece rubber construction with fabric reinforcement. The inlet port shall have 
an integral flange, drilled to be retained by the flange bolts and acting as the gasket 
between pipe and valve. The flange shall be drilled to ANSI B16.1, Class 125/ANSI 
B16.5 Class 150 standards, and the inlet port area shall be 100% of the mating pipe port 
area. The port area shall contour down to a duckbill, which shall allow passage of flow 
in one direction while preventing reverse flow. The bill slit of the duckbill shall be at 
least 1.57 times the nominal pipe diameter. 


E. _ The valve shall be furnished with a stainless steel saddle support for installation. The 
flange of the saddle support shall have a drilling conforming to ANSI B16.1 Class 
125/ANSI B16.5 Class 150 standards. The saddle support shall be inserted into the check 
valve sleeve during installation. The sleeve shall be fastened to the valve body with the 
flange of the saddle support. 


F, The manufacturer shall have available flow test data from an accredited hydraulics 
laboratory to confirm pressure drop data. The manufacturer shall conduct a Finite 
Element Analysis (FEA) to determine deflection, stress and strain characteristics under 
various load conditions. The modeling shall be done for flowing conditions (positive 
differential pressure) and reverse differential pressure. The manufacturer name and 
location shall be cast onto the valve body. Valves shall be manufactured in the USA. 


G. — When line pressure inside the valve exceeds the backpressure outside the valve, the line 
pressure shall force the bill of the valve open, allowing flow to pass. When backpressure 
exceeds the line pressure, the bill of the valve shall be forced closed. 


H. — Rubber materials in contact with the process fluid shall be of a construction material 
compatible with the process fluid. For wastewater applications the rubber elastomers of 
the valve shall be EPDM or better. 


I. All flanged end in line check valves shall receive a prime and finish paint coat in 
accordance with the manufacturer’s recommendations for the project application, project 
conditions and installation location. 


J. All flanged end in line check valves shall be equipped with a flow direction position 
indicator. 
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2.09 


All flanged end in line check valves shall have a minimum of 15 years’ experience in the 
manufacturer of “duckbill” style elastomeric valves. Manufacturer shall have available 
flow test data from an accredited hydraulics laboratory to confirm pressure drop data. 
Company name, plant location, valve size and serial number shall be bonded to the valve. 
Flanged end in line check valves shall be of the Series 39 as manufactured by the Red 
Valve Co. Inc. Carnegie, PA, General Rubber Corp., Carlstadt, NJ, or approved equal. 


TIDEFLEX STYLE VALVES: 


Tideflex valves shall be all rubber and of the flow operated check type with a flanged 
end connection. The port area shall contour down to a duckbill, which shall allow 
passage of flow in one direction while preventing reverse flow. The flange and flexible 
duckbill sleeve shall be one-piece rubber construction with nylon reinforcement. The 
bill portion shall be thinner and more flexible than the valve body and formed into a curve 
of 180°. The bill slit of the duckbill valve shall be at least 1.57 times the nominal pipe 
diameter. 


The flange drilling shall conform to ANSI B16.1 Class 125/ANSI B16.5, Class 150 
standards. The valve shall be furnished with stainless steel back-up rings for installation. 


The manufacturer shall have available flow test data from an accredited hydraulics 
laboratory to confirm pressure drop data. Company name, plant location, valve size and 
serial number shall be bonded to the valve. 


When line pressure inside the valve exceeds the backpressure outside the valve, the line 
pressure shall force the bill of the valve open, allowing flow to pass. When backpressure 
exceeds the line pressure, the bill of the valve shall be forced closed. 


Tideflex valve manufacturers shall have a minimum of thirty (30) years’ experience in 
the manufacture of “duckbill” style elastomeric valves. All Tideflex valves shall be 
Series 35-1 as manufactured by Tideflex Technologies; General Rubber Corp., Carlstadt, 
NJ, or approved equal. 


PRESSURE RELIEF / TANK RELIEF / FLAP VALVES: 


Valves shall be manufactured using a ductile iron body and disc. The seat ring shall be 
stainless steel and the cover shall include a replaceable BUNA-N seat assembly. The 
valve flange shall be drilled for attachment to a wall pipe drilled and tapped for a 125 
ANSI flange. The valve shall be mounted with flange holes straddling the vertical 
centerline. 


Valves shall be field painted with an appropriate paint suitable for submergence in 
wastewater. 
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ZAQ 


All flap style valves shall as be manufactured by Troy Valve, Rodney Hunt, Clow, or 
approved equal. 


PLUG VALVES: 


Plug valves shall be of the non-lubricated rectangular port; eccentric type with neoprene 
faced plugs and shall be furnished with flanged joint ends. Flanged valves shall be faced 
and drilled to ANSI B 16.1 Class 125. Valve bodies and plugs shall made be of ASTM 
A 126, Class B cast-iron. All exposed nuts, bolts, springs, washers, etc., shall be zinc 
plated. Resilient plug facings shall be neoprene suitable for use with sewage. Valves 
shall be furnished with corrosion resistant seats, which comply with AWWA Standard 
C507 and with AWWA Standard C504. Valve shaft seals shall comply with AWWA 
Standard C507, and with AWWA C504 and shall be replaceable without valve or gear 
disassembly. 


Valves shall provide drip-tight shutoff up to the full pressure rating. 
All valves shall be hydrostatically pressure tested at 175 psi by the manufacturer. 
All valves shall be 100% full port design. 


All valves shall be provided with gear actuators and either handwheels or chainwheels, 
depending upon the mounting height. All valves mounted at six (6) feet or higher above 
the floor shall be provided with gear actuators and chainwheels. All gear actuators shall 
be provided with an indicator plate, which shall indicate valve position throughout the 
operating range. An adjustable stop shall be provided to provide field adjustment of 
closure. 


3-Way Plug Valves: shall be provided with a “single style plug” which shall permit 
straight through and 90 degree flow combinations. Plug bearings shall be 316 stainless 
steel. Valve bodies shall be rated to 125 psig working pressure. Body shall be cast iron. 
Plug facing shall be neoprene. 


Where indicated on the Contract Drawings or requested by the Engineer, plug valves 
shall be furnished with bevel gear nut actuators for use with a hand-held electric driver 
specified elsewhere. 


Where indicated on the Contract Drawings or requested by the Engineer, plug valves 
shall include a valve stem extension constructed of painted steel. Valve stem extensions 
shall be of the length required as indicated on the Contract Drawings. Intermediate valve 
supports and hardware required for mounting the extension shall be provided by the 
installing contractor. Valve stem extensions shall be suitable for use with the valve 
actuators specified herein. 
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Plug valves shall be as manufactured by DeZurik Water Controls, Sartell, MN; Clow 
Valve Company, Oskaloosa, IA, Kennedy Valve, Elmira, NY, or approved equal. 


SUBMERGED VALVE — EXTENDED BONNETS 


Where specially called for on the drawings or required for submerged applications valves 
shall be equipped with extended bonnets suitable for continuous submergence in 
wastewater applications. Bonnets shall protect the valve shaft extension and shall also 
act as an integral floor stand with an actuator mounted on top of the bonnet. Unless 
otherwise noted on the drawings all actuators shall be manual hand wheel type and shall 
be equipped with a valve position indicator. All extended bonnets, bonnet related 
components and mounting hardware shall be constructed of 316 stainless steel. All 
internal valve metal parts shall be completely isolated from the process fluid by the 
bonnet. 


Integral pinch valves with extended bonnets shall be Series 75B as manufactured by the 
Red Valve Co.; RKL Controls or approved equal. 


2.12 BALL CHECK VALVES: 


A. 


213 


Ball check valves shall be designed to be non-clog, fully automatic, maintenance-free 
and specifically suited for operation in raw municipal wastewater. The valve shall be 
designed such that the ball may be removed and replaced without removing the valve 
from the line. The valve shall be suitable for installation in the horizontal or vertical 
position. 


Ball check valves shall be furnished with a sinking ball fabricated of ASTM A536 ductile 
iron encapsulated with NBR-rubber compound. 


The valve body and bonnet shall be ductile iron meeting ASTM A536. Flanged ends 
shall comply with ANSI B16.1 Class 125. Valve exterior shall be shop coated with a 
universal alkyd primer compatible with the finish coating specified in Section 
09900. Hardware shall be stainless steel. 


Ball check valves shall be Series 53 as manufactured by American AVK Company, WTR 
5109 by Water Technology Resources, Flowmatic or approved equal. 


HANGERS AND SUPPORTS 


The Contractor shall furnish and install all supporting devices necessary or required to 
support all valves and appurtenances in a safe, firm and substantial manner at the 
locations indicated or as required in a manner to prevent the loads of valves and 
appurtenances from being carried on pumps, pipes or other equipment. 


05/29/2023 15110-9 


2214 


Plug valves in horizontal pipelines shall be installed with shaft in horizontal position so 
that with valve in open position the plug is located in the upper part of the valve body. 
The valves shall be oriented so that with valve in closed position; the plug is at the 
upstream end of the valve. 


Install hangers and supporting devices necessary or required to hold all valves and 
appurtenances in a safe, firm and substantial manner at the positions indicated or as 
required and in a manner to prevent the loads of valves and appurtenances from being 
carried on pumps or other equipment. 


ELECTRIC VALVE OPERATORS (EO): 


Electric operator shall be designed to move the valve from fully open to fully closed 
when electrical power is applied and hold the valve in any intermediate position between 
fully open and closed without creeping or fluttering. Reducer, electric operator (actuator) 
or accessories shall be furnished complete, ready for installation, from a single 
manufacturer. 


The actuator shall be suitable for use on a 480V, three phase, 60-Hertz power supply. 
The actuator shall be capable of functioning in an ambient temperature ranging from 40 
degrees Fahrenheit through 120 degrees Fahrenheit and shall be capable of being 
mounted in any position. 


The actuator shall be sized to operate at a differential pressure of 150 psi. with an 
adequate margin of safety. Operating time shall be no more than 60 seconds. 


The entire actuator shall be NEMA 4 (watertight), NEMA 4X, NEMA 6, and NEMA 7. 
All external fasteners shall be type 316 stainless steel. The motor shall be specifically 
designed for actuator service, with high starting torque, low stall torque and low inertia. 
The motor shall be totally enclosed, non-ventilated. Motor insulation shall be Class F, 
limited to a Class B temperature rise by thermal relays. Motor duty shall be 15 minutes. 
The motor shall be capable of operating in any position and shall be properly sealed. All 
motor gearings shall operate in a lubricant. 


Enclosed geared position/limit switch protection shall be provided. Limit switches shall 
be provided to de-energize the motor control circuit when the actuator reaches the limits 
of travel in the open or closed directions. Limit switches shall also be provided for remote 
indication at each end of travel (these shall be independent of the torque switches and 
position limiting switches.) Limit switches shall be rated 10 amps at 230 Volts AC. 


Torque switches shall be provided to de-energize the motor circuit if the valve encounters 
an obstruction during travel. Each actuator shall have independent open direction and 
close direction torque switches. The torque switch shall operate when the actuator is 
hand wheel operated to provide indication of a torque overload. Torque switches shall 
be rated 10 amps at 230 Volts AC. 
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Each actuator shall be provided with a space heater in the limit switch compartment to 
aid in the prevention of damage to the switches and motor resulting from condensation. 


Gearing shall be of hardened steel or bronze and operate in a grease lubricant. Output 
gearing shall be of the worm shaft/worm gear configuration with the worm gear 
constructed of bronze. 


Manual operation shall be available by permanently mounted hand wheel requiring 80 
Ibs. or less while operating the valve during seating or unseating. The actuator shall be 
furnished with a side-mounted hand wheel located in a 90-degree plane from the actuator 
output drive. Handwheel shall operate in a clockwise direction to close valve and shall 
have a cast arrow to indicate rotation direction. The hand wheel shall not rotate during 
power operation. A mechanical dial position indicator shall be provided as standard. 


The actuator shall include an electrically and mechanically interlocked reversing 
contactor, dual fused (primary and secondary winding protection) control power 
transformer, terminal strips with installed plated screws, local-off-remote selector switch, 
open-stop-close control and open and closed LED lights. Overload current sensing relays 
shall be provided in each of the 3-phases to protect the motor and are in addition to the 
thermal relays in the motor windings 


Actuators shall be provided with a solid-state positioner board. All actuators shall be 
capable of accepting a 4-20mA control signal and providing a 4-20 mA position 
feedback. Position accuracy shall be +/-1%. Inputs and outputs shall be optically 
isolated. 


Each actuator shall be tested, and the test certificate shall be shipped with each actuator. 
As a minimum, the certificate shall include: no-load current, current at max torque 
setting, stall current, stall torque, test voltage, and actuator output speed. 


The manufacturer shall provide an employee to assist in field calibration and switch 
setting. 


The Contractor shall be responsible to insure that all motor operated valves and gates on 
the project are provided with actuators by the same manufacturer. 


Electric motor operators shall be manufactured by Rotork, Rochester, NY or approved 
equal. 


BASKET STRAINERS: 


Basket strainers shall be plug type duplex strainers constructed of a rugged ductile iron 
or stainless steel construction, and equipped with quick opening covers that do not require 
any tools. The basket strainer flanges shall be drilled to mate with ANSI B16.1, Class 
125/ANSI B16.5, and Class 150 flanges. Basket strainers shall have threaded drains, 
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machined basket seats with large capacity baskets and 1/32-inch perforated stainless steel 
baskets. Basket strainers shall operate continuously while under pressure. Basket 
strainer working pressures shall be a minimum of 200 psi. Basket strainers shall be 
manufactured by Eaton Corporation, Cleveland, OH; Tate Andale, Baltimore, MD; 
Keckley Company, Skokie, IL, or approved equal. 


REPLACEABLE PROCESS WATER CARTRIDGE FILTERS: 


Cartridge filters shall be of carbon steel construction with a stainless steel trim and epoxy 
coated lining. Cartridge filters shall have a minimum flow rate rating of 600 gpm. The 
cartridge filter closing system shall be bolted providing a positive seal during 
construction. All wetted components of the cartridge filter shall be stainless steel. 
Cartridge filters shall be provided with two additional cartridge filter elements. Filter 
elements shall be cleanable and re-usable. Cartridge filters shall be U Series as 
manufactured by Jonnell Systems, Breckenridge, TX; or approved equal. 


COMBINATION AIR RELEASE VACUUM RELEASE VALVES FOR PUMP 
DISCHARGES: 


Combination air release/vacuum release valves shall be equipped with both a large orifice 
and a small orifice within a single body. The combination air release/vacuum release 
valve shall be specially designed to operate with liquids carrying solid particles such as 
wastewater and effluent. The combination air release/vacuum release valves shall 
discharge air during the filling or charging of the system, admit air to the system while 
draining and at water column separation and discharge accumulated air from the system 
while operating under pressure. 


All pumping equipment (excluding sump pumps) shall be equipped with a combination 
air release/vacuum release valve on the pump discharge in non-submerged locations (i.e., 
wet wells). The location of the valves shall be as recommended by the manufacturer. 
The manufacturer shall specifically design all combination air release/vacuum release 
valves for the proposed application. Combination air release/vacuum release valves shall 
weigh no more than 40 pounds each and shall be manufactured of steel plate, stainless 
steel or reinforced nylon material. Combination air release/vacuum release valves of cast 
iron valve construction shall not be acceptable. Combination air release/vacuum release 
valves shall include a rolling seal air release system made of non-corrosive plastics. 
Valves shall be equipped with conical shaped bodies equipped with an aerodynamic float 
and body. Combination air release/vacuum release valve shall be spring loaded to allow 
for '2-inch play in the float closure so that the float closure absorbs major turbulence 
during operation. Valves shall have a minimum guaranteed working pressure range of 3 
to 250 psi and normal working temperature of up to 140°F with a maximum instantaneous 
working temperature of up to 190°F. 


Combination air release/vacuum release valves shall be manufactured by A.R.I. USA, 
Inc.; Dezurik, Inc.; Val-Matic Valve & Mfg. Corp.; or approved equal. 
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VALVE IDENTIFICATION: 


Provide stainless steel identification tags for each valve supplied. Markings on tags shall 
be stamped with letters at least ’4-inch high, spelled out in full. 


Provide a valve schedule that identifies all valves installed under this project. Schedule 
shall include valve size, type, location, and process stream. Valve schedule shall be 
submitted to Engineer for approval. 


The Contractor shall provide and hang in the operations office a typewritten, framed and 
glass covered valve chart indicating the number and location of the valves and the area 
served. 


PRESSURE GAUGE ASSEMBLIES: 


Each pump assembly shall be provided with a complete pressure gauge assembly on both 
the inlet and discharge of the unit, regardless of whether they are shown on the drawings 
or not. Pressure gauge assemblies shall be provided as shown on the Contract Drawings. 


Gauges shall incorporate minimum 4-inch dials with 304 stainless steel case and crimped 
ring with vent plug, acrylic window, glycerin filled, 2-inch NPT 316 stainless steel 
connection lower mount and bourdon tube, ASME B40.1 Grade 1A +/- 1.0% accuracy 
full scale, white dial with black print, black pointer, 0 to 60 PSI range (oil filled) for 
pump discharge gauges, and 0-30 inches vacuum/0-30 psi pressure combination gauges 
for the pump suction gauges. Gauges shall be manufactured by Wika, model 40-213.53- 
2L or equivalent. 


Gauges shall be mounted to diaphragm seal, with silicone fill between instrument and 
seal. All gauge assemblies shall be pressure tested and calibrated. Seals shall be Zavoda 
W516-03SS diaphragm seal, clean out design, ’4-inch NPT plated steel instrument 
housing, 2-inch NPT 316 stainless steel process housing, 316 stainless steel welded 
diaphragm element, ’4-inch NPT flushing connection, silicone fill. 


SHOP PAINTING: 


Before exposure to the weather and after thorough cleaning to remove all rust, dirt, grease 
and other foreign matter, the valves, floorstands, and appurtenances shall be painted in 
the shop as specified below. 


Ferrous surfaces which will be submerged shall be cleaned by sandblasting to remove all 
foreign matter. 


Interior surfaces of all valves, the exterior surfaces of buried or submerged valves and 
gates, and miscellaneous piping appurtenances shall be given a shop finish of an asphalt 
varnish. 
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After thorough cleaning, exterior surfaces of various parts of valves and miscellaneous 
piping appurtenances exposed within the building shall be given one shop coat of an 
approved rust-inhibitive primer compatible with the field coats and applied in accordance 
with the instructions of the paint manufacturer. 


Ferrous surfaces obviously not to be painted shall be given a shop coat of grease or other 
suitable rust-resistant coating. 


PART 3 - EXECUTION 


3.01 


3.02 


INSTALLATION: 


All valves shall be carefully erected and supported in their respective positions free from 
all distortion and strain. Care shall be taken to prevent damage or injury to the valves or 
appurtenances during handling and installation. All material shall be carefully inspected 
for defects in workmanship and materials, all debris and foreign material cleaned out of 
valve openings and seats, all operating mechanisms operated to check their proper 
functioning, and all nuts and bolts checked for tightness. Valves and other equipment 
which do not operate easily or are otherwise defective shall be repaired or replaced at the 
Contractor's expense. 


FIELD PAINTING: 
Field painting of valves shall be in accordance with Section 09900, PAINTING. 


END OF SECTION 
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SECTION 15140 


PROCESS PIPE AND FITTINGS 


PART 1 - GENERAL 


1.01 


1.02 


1.04 


WORK INCLUDED: 

This section covers furnishing, laying, jointing, and testing of process pipe within the pump 
station, including fittings, special castings and appurtenant work, as indicated on the 
drawings and as specified. 

RELATED WORK: 

Section 02080, DUCTILE IRON PIPE AND FITTINGS 

Section 09900, PAINTING 

Section 15110, VALVES AND APPURTENANCES (SEWER) 

Section 15408, PLUMBING 


QUALITY ASSURANCE: 


All pipe and fittings shall be inspected and tested at the foundry as required by the standard 
specifications to which the material is manufactured. 


The Owner reserves the right to have any or all pipe, fittings, and special castings inspected 
and/or tested by an independent service at either the manufacturer's plant or elsewhere. Such 
inspection and/or tests shall be at the Owner's expense. 


REFERENCES: 


The following standards form a part of this specification and indicate the minimum standards 
required: 


American National Standards Institute (ANSI) 
ANSI A21.4 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 


ANSI A21.10  Ductile-Iron and Gray-Iron Fittings, 3-inches through 48-inches, for 
Water and Other Liquids 


ANSI A21.11 Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 


ANSI A21.15 Flanged Ductile-Iron Pipe with Threaded Flanges 
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ANSI A21.50 — Thickness Design of Ductile-Iron Pipe 


ANSI A21.51 Ductile-Iron Pipe, Centrifugally Cast in Metal or Sand-Lined Molds for 
Water or Other Liquids 


ANSI A21.53.— Ductile-Iron Compact Fittings, 3 inch Through 16 inch., for Water and 
Other Liquids. 


American Water Works Association (AWWA) 
AWWA — C606 Standard for Grooved and Shouldered Joints 
AWWA C651 Standard for Disinfecting Water Mains 
ASTM International (ASTM) 


ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated (Galvanized) Welded 
and Seamless 


ASTM A307 Low-Carbon Steel, Externally and Internally Threaded Standard 
Fasteners 


SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 
SUBMITTALS, SUBMIT THE FOLLOWING: 


Shop drawings consisting of manufacturer's scale drawings, cuts, or catalogs including 
descriptive literature and complete characteristics and specifications and code requirements. 
Shop drawings shall be submitted for the ductile iron pipe, type of joint, fittings, couplings, 
filling rings, and lining and coating in accordance with specifications. 


Sworn certificates verifying the results of tests called for in subsection 1.03, Quality 
Assurance. 


Pipe support design calculations stamped and approved by a Professional Engineer 
registered in the state where the project is located. 


PART 2 - PRODUCTS 


2.01 


DUCTILE IRON PIPE: 


All ductile iron pipe shall be designed in accordance with ANSI A21.50 and shall be 
manufactured in accordance with ANSI A21.51. 


Pipe for use with sleeve type couplings shall be as specified above except that the ends shall 
be plain (without bells or beads). The ends shall be cast or machined at right angles to the 
axis. 
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Pipe for use with grooved type couplings shall have ends grooved in accordance with 
AWWA C606. 


Pipe thickness class, unless otherwise indicated: 
1. | Minimum thickness class shall be Class 53 for use with threaded flanges. 


2. For grooved couplings, minimum thickness class shall be Class 53 for pipe smaller 
than 18-inches and Class 56 for pipe 18-inches and larger. 


Machined surfaces shall be cleaned and coated with a suitable rust-preventative coating at 
the shop immediately after being machined. 


The inside of pipe and fittings shall be given a cement lining and bituminous seal coat in 
accordance with ANSI A21.4. The thickness of lining shall be double that specified in the 
above referenced specification. 


The outside of pipe and fittings within structures shall not be coated with the bituminous 
coating, but shall be thoroughly cleaned as recommended by the coating manufacturer and 
given one shop coat of 69-1211 H.B. Epoxoline II primer made by Tnemec Company, Inc.; 
Multiprime made by Pittsburgh Plate Glass Co., Pittsburgh, PA; Recoatable Epoxy Primer 
B67HS5/R5 made by Sherwin-Williams Company; or an approved equal product. 


JOINTS: 


Flanged joints shall conform to ANSI A21.15 except that special drilling or tapping shall be 
provided as necessary to ensure correct alignment and bolting. 


Flanged pipe shall use long-hub flanges which shall be screwed on tight at the foundry by 
machine before they are faced and drilled. 


FITTINGS: 


Fittings shall conform to the requirements of ANSI A21.10 and shall be of a pressure 
classification at least equal to that of the pipe with which they are used. 


Flanged fittings shall be faced and drilled in accordance with ANSI A21.10 except that 
special drilling or tapping shall be provided as necessary to ensure correct alignment and 
bolting. 


Provide ductile-iron grooved-end fittings conforming to ANSI A21.10 for center-to-face 
dimensions. 


1. — End preparation for grooved-ends conforming to AWWA C606 for flexible or rigid 
joints as required by type of joint. 
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2. | Minimum wall thickness of grooved fittings 12-inch and smaller conforming to ANSI 
A21.53. 


3. | Minimum wall thickness of grooved fittings larger than 12-inch conforming to ANSI 
A21.10. 


Fittings shall be provided with standard bosses where so indicated. 

SLEEVE TYPE COUPLINGS: 

To ensure correct fitting of pipe and couplings, all flexible couplings and accessories shall 
be furnished by the supplier of the pipe and shall be of a pressure rating at least equal to that 
of the pipeline in which they are to be installed. 

Flexible couplings shall be Style 38 by Dresser Mfg. Div., Bradford, PA; Style 441 
Smith-Blair, Inc., San Francisco, CA; R.H. Baker & Co., Inc., Huntington Park, CA; Clow 
Corporation, Rochester, NY; or approved equal products. 


All couplings shall be furnished with the pipe stop removed. 


Couplings shall be provided with gaskets of a composition suitable for exposure to the liquid 
within the pipe. 


GROOVED COUPLINGS: 

Couplings shall conform to AWWA C606. 

Minimum pipe wall thickness shall be as specified under "Pipe for Use with Couplings." 
Unless otherwise indicated, when grooved couplings are used, joint to be of rigid type with 
pipe grooves cut to bring pipe ends together. Beam strength of joint shall be equal to or 


greater than that of flanged joint. Flexible type joint to be used only as specified or indicated. 


Where grooved couplings are indicated to provide for expansion or flexibility, cut pipe 
grooves to provide necessary expansion or flexibility. 


WALL PENETRATIONS: 

RESTRAINED: 

1. | Where restrained wall penetrations are called for on the drawings, wall pipe castings 
with integral water stops shall be used. Outside surfaces of castings to be encased in 


concrete shall not be painted or coated. 


2: OMNI*SLEEVE as manufactured by OMNI*SLEEVE, Cream Ridge, NJ, or 
approved equal shall be an accepted alternate when installed with retainer (tie) rods. 
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3. Wall sleeves with mechanical seals only will not be allowed in lieu of castings. 
NON-RESTRAINED: 


Where non-restrained wall penetrations are called for on the drawings, mechanical seals 
shall fill the space between the process pipe and the pipe sleeve to create a watertight seal. 
Mechanical seal shall be Link-Seal by Thunderline Corporation, Wayne, Michigan; Sure 
Seal by International Piping Systems, Inc., Saugus, Massachusetts; OMNI*SLEEVE, by 
OMNI*SLEEVE of Cream Ridge, NJ; or approved equal. 


FILLING RINGS: 


The Contractor shall provide suitable filling rings where the layout of the flanged piping is 
such as to necessitate their use. In materials, workmanship, facing and drilling, such rings 
shall conform to the 125-Ilb. ANSI Standard. Filling rings shall be of suitable length with 
nonparallel faces and corresponding drilling if necessary, to ensure correct assembly of the 
adjoining piping or equipment. 


GASKETS, BOLTS, AND NUTS: 
For flanged joints, gaskets shall be a minimum of 1/8-inch thick full face gaskets. 
Gaskets shall be of a composition suitable for exposure to the liquid within the pipe. 


Flanged joints shall be either made with bolts, bolt studs with a nut on each end, or studs 
with nuts where the flange is tapped. The number and size of bolts shall conform to the 
same ANSI Standard as the flanges. Bolts and nuts shall, except as otherwise specified or 
noted on the drawings, be heavy hex Grade B conforming to ASTM A307. Bolt studs and 
studs shall be of the same quality as machine bolts. 


JOINT RESTRAINT: 


Where indicated or necessary to prevent joints or flexible couplings from pulling apart under 
pressure, suitable socket pipe clamps, tie rods, and bridles shall be provided. Bridles and tie 
rods shall be at least 3/4-inch diameter except where they replace flange bolts of smaller 
size, in which case they shall be fitted with a nut on each side of the pair of flanges. The 
socket clamps and tie rods or bridles shall be coated with an approved primer paint after 
assembly, or, if necessary, prior to assembly. 


RESTRAINED FLANGE ADAPTER: 


Restrained flange adapter shall be used in lieu of threaded or welded flanged spool pieces. 
Flanged adapters shall be made of ductile iron conforming to ASTM A536 and have flange 
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bolt circles that are compatible with ANSI/AWWA C110/A21.20 (125#/Class 150 Bolt 
Pattern). 


Restraint for flange adapter shall consist of a plurality of individual actuated gripping 
wedges to maximize restraint capability. Torque limiting actuating screws shall be used to 
insure proper initial set of gripping wedges. 


The flange adapters shall be capable of deflection during assembly or permit lengths of pipe 
to be field cut to allow a minimum of 0.6-inch gap between the end of the pipe and the 
mating flange without affecting the integrity of the seal. 


All internal surfaces of the gasket ring (wetted parts) shall be lined with a minimum of 15 
mils of fusion bonded epoxy conforming to the applicable requirements of ANSI/AWWA 
C213. The coating shall meet ANSI/NSF-61. Exterior surfaces of the gasket ring shall be 
coated with a minimum of 6 mils of fusion bonded epoxy conforming to the applicable 
requirements of ANSI/AWWA C116/A21.16. 


The flange adapter shall be the Series 2100 MEGAFLANGE Restrained Flange Adapter as 
produced by EBBA, Inc., or approved equal. 


PART 3 - EXECUTION 


3.01 


HANDLING AND CUTTING PIPE: 


Any pipe or fitting which has a damaged lining, scratched or marred machine surface, and/or 
abrasion of the pipe coating or lining shall be rejected and removed from the job site. 


Any fitting showing a crack and any fitting or pipe which has received a severe blow that 
may have caused an incipient fracture, even though no such fracture can be seen, shall be 
marked as rejected and removed at once from the work. 


In any pipe showing a distinct crack and in which it is believed there is no incipient fracture 
beyond the limits of the visible crack, the cracked portions, if so approved, may be cut off 
by and at the expense of the Contractor before the pipe is laid so that the pipe used may be 
perfectly sound. The cut shall be made in the sound barrel at a point at least 12-inches from 
the visible limits of the crack. 


Except as otherwise approved, all cutting shall be done with a machine suitable for cutting 
ductile iron pipe. Hydraulic squeeze cutters are not acceptable. Travel type cutters or rotary 
type abrasive saws may be used. All cut ends shall be examined for possible cracks caused 
by cutting. 


The Contractor's attention is directed to the fact that damage to the lining of the pipe or 
fittings will render them unfit for use; it shall use the utmost care in handling and installing 
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lined and coated pipe and fittings to prevent damage. Protective guards shall not be removed 
until the pipe is to be installed. 


Lined and coated pipe and fittings shall be assembled and installed with approved packing 
or gaskets of the type recommended by the pipe manufacturer for the particular lining used. 


Castings to be encased in masonry or concrete shall be accurately set with the bolt holes, if 
any, carefully aligned. OMNI*SLEEVE shall be installed per manufacturer's instructions. 


Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and 
other foreign matter. 


INSTALLING PIPE AND FITTINGS: 


No defective pipe or fittings shall be laid or placed in the piping, and any piece discovered 
to be defective after having been laid or placed shall be removed and replaced by a sound 
and satisfactory piece. 


Pipes and fittings shall be subjected to a careful inspection and a hammer test just before 
being installed. 


Before the pieces are assembled, rust-preventive coatings shall be removed from machined 
surfaces. Pipe ends, sockets, sleeves, housings, and gaskets shall be thoroughly cleaned, and 
all burrs and other defects shall be carefully smoothed. 


Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and shall be 
kept clean until accepted in the completed work. 


Flanged joints shall be made up tight, care being taken to prevent undue strain upon pump 
nozzles, valves, and other pieces of equipment. 


Pipe and fittings shall be laid accurately to the lines and grades indicated on the drawings or 
as required by the Engineer. Care shall be taken to ensure good alignment both horizontally 
and vertically. 


Castings to be encased in masonry shall be accurately set with the bolt holes, if any, carefully 
aligned. 


Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and 
other foreign material. 


ASSEMBLING SLEEVE TYPE COUPLINGS: 


Prior to the installation of flexible couplings, the pipe ends shall be cleaned thoroughly for 
a distance of 8-inches. Soapy water may be used as a gasket lubricant. A follower and 
gasket, in that order, shall be slipped over each pipe to a distance of about 6-inches from the 
end, and the middle ring shall be placed on the already laid pipe and until it is properly 
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centered over the joint. The other pipe end shall be inserted into the middle ring and brought 
to proper position in relation to the pipe already laid. The gaskets and followers shall then 
be pressed evenly and firmly into the middle ring flares. 


After the bolts have been inserted and all nuts have been made up finger tight, diametrically 
opposite nuts shall be progressively and uniformly tightened all around the joint, preferably 
by use of a torque wrench of the appropriate size and torque for the bolts. 


The correct torque as indicated by a torque wrench shall not exceed 90 foot-pounds. 
ASSEMBLING GROOVED COUPLINGS 
Clean grooves and other parts. 


Coat ends of pipe and outside of gasket with soft soap or silicone and slip gasket over one 
pipe end. 


Bring pipes to correct position and center gasket over pipe ends with lips against pipe. 
Place the housing section, insert bolts and tighten nuts until housing sections are in metal- 
to-metal contact. 


If grooves must be cut in the field, the equipment used shall be as recommended by the 
coupling manufacturer. Finished grooves shall comply with AWWA C606. 


PIPING SUPPORT: 


The Contractor shall furnish and install all supports necessary to hold the piping and 
appurtenances in a firm, substantial manner at the lines and grades indicated on the drawings 
or specified. Pipe supports shall be furnished with one shop coat of rust inhibitive primer. 


All pipe and appurtenances connected to equipment shall be supported in such a manner as 
to prevent any strain being imposed on the equipment. When manufacturers have indicated 
requirements that piping loads shall not be transmitted to their equipment, the Contractor 
shall submit a certification from the manufacturer stating that such requirements have been 
complied with. 


Piping within buildings shall be adequately supported from floors, walls, ceilings or beams. 
Supports from the floor shall be by approved saddle stands, or suitable concrete piers as 
indicated or approved. Pipe saddles shall be shaped to fit the pipe with which they will be 
used and shall be capable of screw adjustment. Brick and concrete piers shall conform 
accurately to the bottom one-third to one-half of the pipe. Piping along walls shall be 
supported by approved wall brackets with attached pipe rolls or saddles or by wall brackets 
with adjustable hanger rods. For piping supported from the ceiling, approved rod hangers of 
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a type capable of screw adjustment after erection of the piping and with suitable adjustable 
concrete inserts or beam clamps shall be used. 


TAPPED CONNECTIONS: 


Tapped connections in pipe and fittings shall be made so as to provide a watertight joint and 
adequate strength against pullout. The maximum size of taps in pipe or fittings without 
bosses shall not exceed that listed in the appropriate table of the Appendix to the ANSI 
A21.51, based on 3 full threads for ductile iron. 


Where the size of the connection exceeds that given above, a boss shall be provided on the 
pipe barrel and the tap shall be made in the flat part of the intersection of the run and branch 
of a tee or cross, or the connection shall be made by means of a tapped tee, branch fitting 
and tapped plug or reducing flange, or tapping tee and tapping valve, all as indicated or 
approved. 


All drilling and tapping of ductile iron pipe shall be done normal to the longitudinal axis of 
the pipe; fittings shall be drilled and tapped similarly, as appropriate. Drilling and tapping 
shall be done only by skilled mechanics. Tools used shall be adapted to the work and in 
good condition so as to produce good, clean-cut threads of the correct size, pitch, and taper. 


PRESSURE AND LEAKAGE TESTS: 


Prior to the pressure and leakage tests, the piping shall be thoroughly cleaned of all dirt, dust, 
oil, grease and other foreign material. This work shall be done with care to avoid damage 
to linings and coating. 


Except as otherwise required by the Engineer, all pipelines shall be given combined pressure 
and leakage tests in sections of approved length. The Contractor shall furnish and install 
suitable temporary testing plugs or caps; all necessary pressure pumps, pipe connections, 
meters, gates, and other necessary equipment; and all labor required. The Owner or 
Engineer may monitor the tests using their own gages. 


Subject to approval and provided that the tests are made within a reasonable time considering 
the progress of the project as a whole, and the need to put the section into service, the 
Contractor may make the tests when it desires. 


The section of pipe to be tested shall be filled with water of approved quality, and all air 
shall be expelled from the pipe. If hydrants and blowoffs are not available at high points for 
releasing air, the Contractor shall make the necessary taps at such points, including required 
excavation and backfilling, and shall plug said holes after completion of the test. 


The section under test shall be maintained full of water for 24 hours prior to the combined 
pressure and leakage test being applied. 


The pressure and leakage test shall consist of first raising the water pressure (based on the 
elevation of the lowest point of the section under test, corrected to the gage location) to a 
pressure in pounds per square inch numerically equal to the pressure rating of the pipe. If 
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the Contractor cannot achieve the specified pressure and maintain it for a period of one hour, 
the section shall be considered as having failed to pass the pressure test. 


G. Following or during the pressure test, the Contractor shall conduct a leakage test by metering 
the flow of water into the pipe while maintaining pressure equal to the pressure rating of the 
pipe. If the average leakage during a two-hour period exceeds a rate of 11.6 gallons per inch 
of diameter per 24 hours per mile of pipeline, the section shall be considered as having failed 
the leakage test. 


H. If the section fails to pass the pressure and leakage test, the Contractor shall do everything 
necessary to locate, uncover, and repair or replace the defective pipe, fitting, or joint, all at 
its own expense and without extension of time for completion of the work. Additional tests 
and repairs shall be made until the section passes the specified test. 


if If, in the judgment of the Engineer, it is impracticable to exactly follow the foregoing 
procedure, modifications in the procedure may be made as required and approved. The 
Contractor will still be responsible for providing a line which satisfies the above leakage and 


pressure requirements. 


END OF SECTION 
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SECTION 15480 


NATURAL GAS PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS: 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY: 
A. — Section Includes: 


Pipes, tubes, and fittings. 

Piping specialties. 

Piping and tubing joining materials. 
Valves. 

Pressure regulators. 

Service meters. 

Concrete bases. 


OVS Se 


1,3 DEFINITIONS: 
A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above 


ceilings, unexcavated spaces, crawlspaces, and tunnels. 


B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished 
occupied spaces and mechanical equipment rooms. 


C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 
1.4 PERFORMANCE REQUIREMENTS: 
A. Minimum Operating-Pressure Ratings: 
1. Piping and Valves: 100 psig minimum unless otherwise indicated. 


2. Service Regulators: 100 psig Insert value minimum unless otherwise indicated. 
3. | Minimum Operating Pressure of Service Meter: 5 psig. 


08/26/2022 15480 


B. Natural-Gas System Pressure after Pressure Regulator: 0.5 psig or less. 


L:3 ACTION SUBMITTALS: 
A. Product Data: For each type of the following: 


1. Piping specialties. 
Corrugated, stainless-steel tubing with associated components. 

3. Valves. Include pressure rating, capacity, settings, and electrical connection data 
of selected models. 

4. Dielectric fittings. 


B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and 
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for 
multiple pipes, alignment guides, expansion joints and loops, and attachments of the 
same to building structure. Detail location of anchors, alignment guides, and expansion 
joints and loops. 

1. | Shop Drawing Scale: 1/4-inch per foot. 
2. Detail mounting, supports, and valve arrangements for service meter assembly 
and pressure regulator assembly. 
1.6 INFORMATIONAL SUBMITTALS: 

A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping 

is shown and coordinated with other installations, using input from installers of the 


items involved. 


B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and 
coordinated with other services and utilities. 


C. Qualification Data: For qualified professional engineer. 
D. Welding certificates. 


E. Field quality-control reports. 


Ld CLOSEOUT SUBMITTALS: 


A. Operation and Maintenance Data: For pressure regulators and service meters to include 
in emergency, operation, and maintenance manuals. 
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1.8 QUALITY ASSURANCE: 


A. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 


B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 


C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 


1.9 DELIVERY, STORAGE, AND HANDLING: 


A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas 
piping according to requirements of authorities having jurisdiction. 


B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of 


dirt, debris, and moisture. 


C. Store and handle pipes and tubes having factory-applied protective coatings to avoid 
damaging coating, and protect from direct sunlight. 


D. Protect stored PE pipes and valves from direct sunlight. 


1.10 PROJECT CONDITIONS: 


A. Perform site survey, research public utility records, and verify existing utility locations. 
Contact utility-locating service for area where Project is located. 


B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to 
facilities occupied by Owner or others unless permitted under the following conditions 
and then only after arranging to provide purging and startup of natural-gas supply 
according to requirements indicated: 


1. Notify Construction Manager no fewer than two days in advance of proposed 
interruption of natural-gas service. 

2. Do not proceed with interruption of natural-gas service without Construction 
Manager's written permission. 


1.11 COORDINATION: 


A. Coordinate sizes and locations of concrete bases with actual equipment provided. 
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PART 2 - PRODUCTS 


2.1 PIPES, TUBES, AND FITTINGS: 


A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 


1. 


Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 
Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and 
socket welding. 

Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground 
joint, and threaded ends. 

Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, 
including bolts, nuts, and gaskets of the following material group, end 
connections, and facings: 


Material Group: 1.1. 

End Connections: Threaded or butt welding to match pipe. 

Lapped Face: Not permitted underground. 

Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o- 
rings, and spiral-wound metal gaskets. 

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless- 
steel underground. 


poop 


Protective Coating for Underground Piping: Factory-applied, three-layer coating 
of epoxy, adhesive, and PE. 


a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 


Mechanical Couplings: 

a. Steel flanges and tube with epoxy finish. 

b. — Buna-nitrile seals. 

C. Stainless-steel bolts, washers, and nuts. 

d Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE 
pipe, or steel pipe to steel pipe. 

e. Steel body couplings installed underground on plastic pipe shall be factory 
equipped with anode. 


B. Corrugated, Stainless-Steel Tubing: Comply with ANSI/IAS LC 1. 


1. 
2: 
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Tubing: ASTM A 240/A 240M, corrugated, Series 300 stainless steel. 
Coating: PE with flame retardant. 


a.  Surface-Burning Characteristics: As determined by testing identical 
products according to ASTM E 84 by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency. 


1) | Flame-Spread Index: 25 or less. 
2) |Smoke-Developed Index: 50 or less. 
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Fittings: Copper-alloy mechanical fittings with ends made to fit and listed for use 
with corrugated stainless-steel tubing and capable of metal-to-metal seal without 
gaskets. Include brazing socket or threaded ends complying with ASME B1.20.1. 


4. — Striker Plates: Steel, designed to protect tubing from penetrations. 

5. | Manifolds: Malleable iron or steel with factory-applied protective coating. 
Threaded connections shall comply with ASME B1.20.1 for pipe inlet and 
corrugated tubing outlets. 

6.  Operating-Pressure Rating: 5 psig. 

2.2 PIPING SPECIALTIES: 

A. — Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 

2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 

3. | Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 

4. Corrugated stainless-steel tubing with polymer coating. 

5.  Operating-Pressure Rating: 0.5 psig. 

6. End Fittings: Zinc-coated steel. 

7. Threaded Ends: Comply with ASME B1.20.1. 

8. Maximum Length: 72 inches 

B. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2- 
1/2 and larger. 

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket 
with 50 percent free area. 

4. CWP Rating: 125 psig. 

23 JOINING MATERIALS: 

A. Joint Compound and Tape: Suitable for natural gas. 

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg. F complying 
with AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus 
are prohibited. 
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2.4 MANUAL GAS SHUTOFF VALVES: 


A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual 
Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various 
services. 


B. General Requirements for Metallic Valves, NPS2 and Smaller: Comply with 


ASME B16.33. 

1. CWP Rating: 125 psig. 

2. Threaded Ends: Comply with ASME B1.20.1. 

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3. 

4. Tamperproof Feature: Locking feature for valves indicated in "Underground 
Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles. 

5. Listing: Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction for valves 1-inch and smaller. 

6. Service Mark: Valves 1-1/4 inches to NPS2 shall have initials "WOG" 


permanently marked on valve body. 


C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with 


ASME B16.38. 

1. CWP Rating: 125 psig. 

2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 

3. | Tamperproof Feature: Locking feature for valves indicated in "Underground 
Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles. 

4. — Service Mark: Initials "WOG" shall be permanently marked on valve body. 


D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110. 


DY 


9. 


Body: Bronze, complying with ASTM B 584. 

Ball: Chrome-plated bronze. 

Stem: Bronze; blowout proof. 

Seats: Reinforced TFE; blowout proof. 

Packing: Threaded-body packnut design with adjustable-stem packing. 

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas 
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 
Schedule" Articles. 

CWP Rating: 600 psig. 

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 
acceptable to authorities having jurisdiction. 

Service: Suitable for natural-gas service with "WOG" indicated on valve body. 


E. Cast-Iron Plug Valves: MSS SP-78. 


1. 
2 
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Body: Cast iron, complying with ASTM A 126, Class B. 
Plug: Bronze or nickel-plated cast iron. 
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2.6 


Del 
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3. Seat: Coated with thermoplastic. 

4. Stem Seal: Compatible with natural gas. 

5. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff 
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

6. | Operator: Square head or lug type with tamperproof feature where indicated. 

7. Pressure Class: 125 psig. 

8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 
acceptable to authorities having jurisdiction. 

9. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

PRESSURE REGULATORS: 


General Requirements: 


eee ee 


Single stage and suitable for natural gas. 

Steel jacket and corrosion-resistant components. 

Elevation compensator. 

End Connections: Threaded for regulators NPS2 and smaller; flanged for 
regulators NPS 2-1/2 and larger. 


Service Pressure Regulators: Comply with ANSI Z21.80. — By Gas Utility Provider 


Appliance Pressure Regulators: Comply with ANSI Z21.18. 


1. Body and Diaphragm Case: Die-cast aluminum. 

2. Springs: Zinc-plated steel; interchangeable. 

3. Diaphragm Plate: Zinc-plated steel. 

4. Seat Disc: Nitrile rubber. 

5. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 

6. | Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint 
finish. 

7. Regulator may include vent limiting device, instead of vent connection, if 
approved by authorities having jurisdiction. 

8. Maximum Inlet Pressure: 1 psig. 

SERVICE METERS: 


Service Meters: By Gas Utility Provider. 


DIELECTRIC FITTINGS: 


General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 


15480 


2.8 


Dielectric Unions: 
1. Description: 


a. Standard: ASSE 1079. 
b. — Pressure Rating: 150 psig. 
c. | End Connections: Solder-joint copper alloy and threaded ferrous. 


Dielectric Flanges: 
1. Description: 


Standard: ASSE 1079. 

Factory-fabricated, bolted, companion-flange assembly. 

Pressure Rating: 150 psig. 

End Connections: Solder-joint copper alloy and threaded ferrous; threaded 
solder-joint copper alloy and threaded ferrous. 


ao Tf 


LABELING AND IDENTIFYING: 


Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of utility, with metallic 
core encased in a protective jacket for corrosion protection, detectable by metal detector 
when tape is buried up to 30 inches deep; colored yellow. 


PART 3 - EXECUTION 


Bll 


A. 


3:2 


EXAMINATION: 


Examine roughing-in for natural-gas piping system to verify actual locations of piping 
connections before equipment installation. 


Proceed with installation only after unsatisfactory conditions have been corrected. 


PREPARATION: 


Close equipment shutoff valves before turning off natural gas to premises or piping 
section. 


Inspect natural-gas piping according to NFPA 54 to determine that natural-gas 
utilization devices are turned off in piping section affected. 


Comply with NFPA 54 requirements for prevention of accidental ignition. 
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3.4 


OUTDOOR PIPING INSTALLATION: 
Comply with NFPA 54 for installation and purging of natural-gas piping. 
Install underground, natural-gas piping buried at least 36 inches below finished grade. 


1. __If natural-gas piping is installed less than 36 inches below finished grade, install it 
in containment conduit. 


Install underground, PE, natural-gas piping according to ASTM D 2774. 

Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
Repair damage to PE coating on pipe as recommended in writing by protective 
coating manufacturer. 

3. Replace pipe having damaged PE coating with new pipe. 

Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 

2. Repair damage to PE coating on pipe as recommended in writing by protective 
coating manufacturer. 


Install fittings for changes in direction and branch connections. 


Install pressure gage downstream from each service regulator. 


SERVICE-METER ASSEMBLY INSTALLATION: 
Install service-meter assemblies aboveground, on concrete bases. 


Install metal shutoff valves upstream from service regulators. Shutoff valves are not 
required at second regulators if two regulators are installed in series. 


Install strainer on inlet of service-pressure regulator and meter set. 


Install service regulators mounted outside with vent outlet horizontal or facing down. 
Install screen in vent outlet if not integral with service regulator. 


Install metal shutoff valves upstream from service meters. Install dielectric fittings 
downstream from service meters. 


Install service meters downstream from pressure regulators. 


Install metal bollards to protect meter assemblies. 
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33 VALVE INSTALLATION: 


A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless- 
steel tubing, aluminum, or copper connector. 


B. _ Install underground valves with valve boxes. 


C. Install regulators and overpressure protection devices with maintenance access space 
adequate for servicing and testing. 


D. Install earthquake valves aboveground outside buildings according to listing. 


E. Install anode for metallic valves in underground PE piping. 


3.6 PIPING JOINT CONSTRUCTION: 
A. Ream ends of pipes and tubes and remove burrs. 


Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 


C. Threaded Joints: 


Thread pipe with tapered pipe threads complying with ASME B1.20.1. 

Cut threads full and clean using sharp dies. 

Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
Apply appropriate tape or thread compound to external pipe threads unless 
dryseal threading is specified. 

5. | Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. Do not use pipe sections that have cracked or open welds. 


aa a 


D. Welded Joints: 


1. Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators. 

2. Bevel plain ends of steel pipe. 

3. Patch factory-applied protective coating as recommended by manufacturer at field 
welds and where damage to coating occurs during construction. 


E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural- 
gas service. Install gasket concentrically positioned. 


F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare 
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not 
overtighten. 


G. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean 
cloth or paper towels. Join according to ASTM D 2657. 
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1. Plain-End Pipe and Fittings: Use butt fusion. 
2.  Plain-End Pipe and Socket Fittings: Use socket fusion. 
HANGER AND SUPPORT INSTALLATION: 


Install hangers for horizontal steel piping with the following maximum spacing and 
minimum rod sizes: 


1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8-inch. 

2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8-inch. 

3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8-inch. 
CONNECTIONS: 


Connect to utility's gas main according to utility's procedures and requirements. 


Install natural-gas piping electrically continuous and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 


Install piping adjacent to appliances to allow service and maintenance of appliances. 


Connect piping to appliances using manual gas shutoff valves and unions. Install valve 
within 72 inches of each gas-fired appliance and equipment. Install union between valve 
and appliances or equipment. 


Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 


LABELING AND IDENTIFYING: 


Install detectable warning tape directly above gas piping, 12 inches below finished 
grade, except 6 inches below subgrade under pavements and slabs. 


PAINTING: 


Paint exposed, exterior metal piping, valves, service regulators, service meters and 
meter bars, earthquake valves, and piping specialties, except components, with factory- 
applied paint or protective coating. 


1. Alkyd System: MPI EXT 5.1D. 


Prime Coat: Alkyd anticorrosive metal primer. 

Intermediate Coat: Exterior alkyd enamel matching topcoat. 
Topcoat: Exterior alkyd enamel (semigloss). 

Color: Gray. 


aos 
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B. Paint exposed, interior metal piping, valves, service regulators, service meters and 
meter bars, earthquake valves, and piping specialties, except components, with factory- 
applied paint or protective coating. 


1. | Latex Over Alkyd Primer System: MPI INT 5.1Q. 


Prime Coat: Alkyd anticorrosive metal primer. 
Intermediate Coat: Interior latex matching topcoat. 
Topcoat: Interior latex (low sheen). 

Color: Gray. 
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2. Alkyd System: MPI INT 5.1E. 


Prime Coat: Alkyd anticorrosive metal primer. 
Intermediate Coat: Interior alkyd matching topcoat. 
Topcoat: Interior alkyd (semigloss). 

Color: Gray. 


pao op 


C. Damage and Touchup: Repair marred and damaged factory-applied finishes with 
materials and by procedures to match original factory finish. 


3.11 CONCRETE BASES: 


A. Concrete Bases: Anchor equipment to concrete base according to seismic codes at 
Project. 


1. | Construct concrete bases of dimensions indicated, but not less than 4 inches larger 
in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of the 
base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 


oD FIELD QUALITY CONTROL: 
A. Perform tests and inspections. 


B. — Tests and Inspections: 
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3.13 


3.14 


Babs. 


3.16 


1. Test, inspect, and purge natural gas according to NFPA 54 and authorities having 
jurisdiction. 


Natural-gas piping will be considered defective if it does not pass tests and inspections. 


Prepare test and inspection reports. 


DEMONSTRATION: 

Engage a factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain earthquake valves. 

OUTDOOR PIPING SCHEDULE: 

Underground natural-gas piping shall be the following: 

1. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings. 
Coat pipe and fittings with protective coating for steel piping. 


Aboveground natural-gas piping shall be one of the following: 


1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 


Branch Piping in Cast-in-Place Concrete to Single Appliance: Annealed-temper copper 
tube with wrought-copper fittings and brazed joints. Install piping embedded in concrete 
with no joints in concrete. 

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat 
pipe and fittings with protective coating for steel piping. 

INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG: 
Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

2. Steel pipe with wrought-steel fittings and welded joints. 

ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE: 

Valves shall be one of the following: 


1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Bronze plug valve. 


END OF SECTION 
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SECTION 16010 


ELECTRICAL WORK - GENERAL PROVISIONS 


PART 1 - GENERAL 


1.01 WORK INCLUDED: 


A. 


E, 
09/09/2024 


The work covered by this section of the specifications consists of furnishing all 
labor, equipment, appliances, materials and incidentals in connection with the 
installation of the complete electrical systems as herein specified and as shown on 
the drawings. 


It is not the intent that the drawings shall show every junction box, conduit, wire, 
fitting, device, accessory, etc., but the Contractor shall be required to furnish 
without additional expense all transportation, labor and materials necessary to 
complete the electrical systems in accordance with the best practice of the trade. 


Unless otherwise specified, materials of the same classifications, used for the 
same purpose shall be the product of the same manufacturer. 


The work shall include furnishing and installing the following items: 


1. Grounding System 

2D. Raceways 

a Feeder and Branch Circuit Conductors 
4. Wiring Devices and Finish Plates 

5. Outlet Boxes 


6. Panelboards 


7. Transfer Switch 
8. Cabinets 
9, Pull and Junction Boxes 


10. | Hangers and Supports 


11. Generator and Transfer switch 
12; Solderless Lugs and Connectors 
13. Conduit and wire for equipment and controls furnished under other 


divisions of the specifications, when shown on the electrical plans. 


Interpretation of Drawings 
16010- 1 
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10. 


The Drawings are diagrammatic only and are not intended to show exact 
locations of outlets and conduit runs. 


All three-phase circuits shall be run in separate conduits unless otherwise 
shown on the Drawings. 


The Contractor shall verify with the Engineer the exact locations and 
mounting heights of lighting fixtures, switches and receptacles prior to 
installation. 


Any work installed contrary to Contract Documents, or without approval 
by the Engineer, shall be changed or replaced as required by the Engineer 
and no extra compensation will be allowed the Contractor for making 
these changes. 


The locations of equipment, fixtures, outlets, and similar devices shown 
on the Drawings are approximate only. Exact locations shall be as 
approved by the Engineer during construction. The Contractor shall 
obtain in the field all information relevant to the placing of electrical work 
and in case of any interference with other work, shall proceed as required 
by the Engineer and shall furnish all labor and materials necessary to 
complete the work in an approved manner. 


Surface mounted panel boxes, junction boxes, conduit, etc., shall be 
supported by spacers to provide a clearance between wall and equipment. 


The number of conductors shown on the Drawings are not necessarily the 
correct number required. As many conductors as are required in each case 
shall be installed. 


The ratings of motors and other electrically operated devices together with 
the size shown for their branch circuit conductors and conduits are 
approximate only and are indicative of the probable power requirements 
insofar as can be determined in advance of the purchase of equipment. 
The ratings shown for motor branch circuit protective devices are the 
maximum ratings permitted. Lower ratings may be used where approved 
as being proper for the dynamic characteristics of the motor and its 
connected load. 


Unless otherwise specified, all conduits, wires, and cables and the support 
systems for the conduits and cables that are required to make the electrical 
connections to equipment shall be furnished and installed. All 
connections to equipment shall be made as shown, specified, and required 
and in accordance with the approved shop and setting drawings. 


The Contractor shall verify, in the field, all measurements necessary for 
his work and shall assume responsibility for their accuracy. 
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1.02 LOCAL CONDITIONS: 


A. 


The Contractor shall provide and place all sleeves for conduits penetrating floors, 
walls, partitions, etc. The Contractor shall locate all necessary slots for his work 
and these shall be formed before concrete is poured. 


All cutting and patching shall be done in a thoroughly workmanlike manner. 


The Contractor shall investigate each space in the building through which 
equipment must pass to reach its final location. If necessary, the manufacturer 
shall be required to ship his material in sections sized to permit passing through 
such restricted areas in the building. 


Before submitting proposals, the Contractor is expected to inspect the site and 
survey the conditions to be encountered in the performance of the work. Failure 
to familiarize himself with the conditions shall not relieve the Contractor's 
responsibility for full completion of the work in accordance with the provisions of 
the Contract. 


1.03 PERMITS AND INSPECTION: 


A. 


B. 


Permits, fees and notices shall be in accordance with the General Conditions. 


All work shall meet or exceed the latest requirements of all national, state, county, 
municipal and other authorities exercising jurisdiction over electrical construction 
at this project. 


All required permit and inspection certificates shall be obtained, paid for, and 
given to the Owner at the completion of the work. 


1.04 CODES AND STANDARDS: 


A. 


09/09/2024 


Unless indicated or specified otherwise, materials and workmanship shall 
conform with the latest editions of the following codes, standards and 
specifications. 

1. Massachusetts Electrical Code (MEC) 

on National Electric Code (NEC) 


3. National Bureau of Standards Handbook H-30 National Electrical Safety 


Code 
4. State and Local Codes, and all other authorities having jurisdiction 
De Underwriter's Laboratories, Inc. (UL) 
6. American National Standards Institute, Inc. 
Te Institute of Electrical and Electronic Engineers (IEEE) 


16010- 3 


8. National Electrical Manufacturers Association (NEMA) 

9: National Board of Fire Underwriters 

10. — International Municipal Signal Association (IMSA) 

11. — Insulated Power Cable Engineers Associated Specifications 


12. American Society for Testing Materials Specifications 


1.05 REVIEW OF MATERIALS: 


A. 


09/09/2024 


Material and Equipment Schedules. As soon as practicable and within thirty days 
after the date of notice to proceed and before commencement of installation of 
any materials or equipment, the Contractor shall submit to the Engineer complete 
electronic submittals for approval of materials, fixtures, and equipment to be 
incorporated in the work in accordance with section 01330 Submittals. The 
submittal shall include manufacturer's name, catalog numbers, cuts, diagrams, 
drawings, and such other descriptive data as may be required. No consideration 
will be given to a partial submittal from time to time. Approval of materials will 
be based on manufacturer's published ratings. Any materials, fixtures and 
equipment listed that are not in accordance with the specification requirements 
will be rejected. 


Substitutions: Substitution of material or equipment shall be in accordance with 
the General Conditions. 


Shop Drawings. Shop drawings shall be submitted to the Engineer for review in 
accordance with the Division 1. Shop drawings shall be submitted in electronic 
form only for, but not limited to the following: 

Ie Cabinets 

2, Wire and Cable 

ay Wiring Devices and Finish Plates 

4. Hangers and Supports 

J: Raceways 


Submit the following information with all equipment shop drawings. 


1. Manufacturer's certified scale drawings, cuts, or catalogs, including 
installation details and manufacturer's name. 


2 Manufacturer's specifications, including certified performance 
characteristics and capacity ratings. 
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3. Electrical wiring diagrams and controls, where applicable. 
4. Certificate of compliance with Code, where applicable. 
5. Detail of all conduit stub-up with conduit size and dimensions. 


Equipment shop drawings and wiring diagrams must be prepared specifically for 
this installation. Standard factory wiring diagrams with a revision marked in ink 
for this installation will be accepted. 


All control and wiring diagrams shall be complete with the following description: 


1. Sequence of operation 

2. Sequence of interlocking 
3. Operation of alarms 

4. Legend 


5. Wiring Numbers 


All equipment shop drawings shall be properly identified and indicate the Article 
number of the specifications or the Drawing number which applies to the 
submitted item. 


Shop drawings for the items listed above shall be submitted for approval in 
accordance with the preceding paragraphs. The Engineer, however, reserves the 
right to require submittal of shop drawings on any other material or equipment to 
be installed under this Section not specifically listed above. 


1.06 MINOR DEVIATIONS: 


A. 


09/09/2024 


The work as shown on the drawings is diagrammatic and is intended to show the 
work included and the arrangement of the various systems. 


It is not intended that the accompanying plans and specifications cover every 
detail of the required installation. Furnish and install equipment, materials and 
labor as shown or specified, as are usually furnished, or as are needed to make a 
complete and satisfactory operating installation, whether mentioned or not, 
omitting only those items which are specifically excluded. 


Locations and mounting heights of equipment and/or devices as shown are 
approximately correct. The Engineer reserves the right to relocate any equipment 


or device prior to actual installation at no extra cost to the Owner. 


No deviation from layout shall be made without written approval from the 
Engineer. 
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1.07 TEMPORARY LIGHT AND POWER: 


A. 


The Contractor shall provide temporary light and power and pay all energy 
charges as described in Division 1. 


1.08 ELECTRICAL REFERENCE SYMBOLS: 


A. 


Symbols shown on the drawings shall approximate location of fixtures, outlet 
boxes, and conduit runs, and other equipment, unless otherwise detailed. The 
exact location shall be governed by structural conditions and obstructions. This is 
not to be construed to permit redesigning systems. All outlets shall be 
interconnected as shown on the drawings. Locate and install all boxes and 
equipment where they will be readily accessible. 


1.09 PHASE IDENTIFICATION: 


A. 


The entire system of wiring shall be phased by color code as follows: 


1. Wires No. 6 AWG and smaller shall have a continuous colored outer 
covering. 


2. Wires larger than No. 6 AWG shall be identified at all points of 
termination by gummed tape, plastic tape, etc., applied to the wire. 


a: Bus bars in motor control centers and panelboards shall be properly 
identified by color as herein specified. 


4. Neutral wires shall be white or grey. 

a: Equipment ground wires shall be green. 

6. The same colors shall be used for the same phases throughout the entire 
project. 


1.10 PROTECTION AND CLEANING OF EQUIPMENT: 


A. 
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All electrical equipment, upon receipt, shall be adequately stored and protected 
from damage. 


After installation, all electrical equipment shall be protected to prevent damage 
during the construction period. Openings in conduits and boxes shall be closed to 


prevent entrance of foreign materials. 


The interior of boxes and cabinets shall be left clean. Exposed surfaces shall be 
cleaned and plate surfaces polished. 
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1.11 OPERATION AND MAINTENANCE MANUALS: 


A. 


The Contractor shall furnish the Owner with four (4) copies of complete operating 
and maintenance manuals. Manuals shall include all equipment, maintenance 
instruction, parts list, warranties, schematic diagrams of control systems, and 
lubrication charts. 


Manuals shall contain only that information which specifically applies to this 
project, and all unrelated material shall be deleted. During the instruction period, 
herein specified, this manual shall be used and explained. Each copy of manual 
shall be clearly indexed and include a directory of all subcontractors and 
maintenance contractors, indicate the area of their responsibility, and list the name 
and telephone numbers of the responsible member of each organization. This 
material shall have a clear plastic protective shield over each sheet of data. 


Each manual shall be bound in an expandable plastic covered hard bound binder 
or ring type binder. The manual's front cover and side cover shall be stamped 
"Operation and Maintenance Manual -- Electrical Systems" along with the project 
title. 


1.12 OPERATING AND MAINTENANCE INSTRUCTIONS: 


A. 


A competent Engineer shall be provided by the Contractor to instruct operating 
personnel in the operation and maintenance of equipment and systems. 


1.13 SPARE PARTS DATA: 


A. 


The Contractor shall furnish a complete list of recommended spare parts and 
supplies for the equipment furnished with current unit prices and source of 


supply. 


1.14 TESTS: 


A. 


OF 


09/09/2024 


The Electrical Subcontractor shall perform all tests at the completion of the work 
and the results furnished to the Owner and Engineer in writing. Tests shall 
include, but not be limited to: all systems test free of shorts or grounds, proper 
neutral connections, ground system resistance, secondary voltages at main 
distribution panel, power panels and lighting panels, all lighting fixtures with 
lamps in place for 10 hours. 


Upon completion of all work, the Electrical Subcontractor shall furnish, in 
duplicate, certificates of inspections from all inspectors and authorities having 
jurisdiction, notarized letters from the manufacturers stating that authorized 
Factory Engineers or agents have inspected and tested the installation of their 
respective systems and found same to be in satisfactory operating condition. 


Furnish all labor, material, instruments, supplies and services and bear all costs 
for the accomplishment of the tests. 
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1.15 GUARANTEE: 


A. 


The Contractor shall guarantee equipment and performance of the installation and 
equipment in accordance with the GENERAL CONDITIONS. 


Lamps shall be furnished and installed in each lighting fixture as soon as fixtures 
are properly hung. Replace all lamps that fail within ninety (90) days after final 
acceptance at no additional cost. If the Contractor fails to replace lamps during 
the guarantee period, after a second request the Owner may replace lamps and 
back-charge Contractor. 


PART 2 - PRODUCTS 


2.01 MATERIALS: 


A. 


The materials used in all systems shall be new, unused and as hereinafter 
specified. All materials where not specified shall be of the very best of their 
respective kinds. Samples of materials or manufacturer's specification shall be 
submitted for approval as required by the Engineer. 


Materials and equipment used shall be U.L. listed wherever such approved 
materials and equipment is available. 


Electrical equipment shall at all times during construction be adequately 
protected against mechanical injury or damage by water. If any apparatus has 
been damaged, such damage shall be repaired by the Contractor at his cost and 
expense. If any apparatus has been subject to possible damage by water, it shall 
be thoroughly dried out and put through such special tests as required by the 
Engineer, at the cost and expense of the Contractor, or shall be replaced by the 
Contractor at his own expense. 


PART 3 - EXECUTION 


3.01 INSTALLATION: 


A. 


09/09/2024 


All work shall be executed in full accordance with the National Electrical Code 
and local rulings. Should any work be performed contrary to said rulings, 
ordinances and regulations, this Contractor shall bear full responsibility for such 
violations and assume all costs arising therefrom. 


Load Balance. Check the load balance on the phases of the various systems and 
reconnect where necessary as approved by the Engineer to provide equal division 
of the loads between the phases of the various systems. 


Before starting the work, confer with all other trades relative to the location of 
pipes, ducts, and apparatus or fixtures to be installed by them and select locations 
for the work which will avoid possible conflicts with the work of other trades 
involved. All differences or conflicting conditions concerning the work shall be 
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called to the attention of the Engineer for adjustment before starting work. For 
such work performed or materials installed in violation of the above clause the 
work shall be readjusted to the complete satisfaction of the Engineer at the sole 
expense of the Electrical Subcontractor. 


A concrete housekeeping pad shall be furnished and installed for all floor- 
mounted equipment. The pad shall be 4-inches high and sized to extend 4-inches 
beyond the equipment. The pad shall be poured dead level and the top scored 
from front to back on 18-inch centers with a parting tool. All edges shall be 
finished with an edging tool. The Contractor should refer to Division 3, Cast-In- 
Place Concrete for additional requirements. 


Cleanup 


I. This Contractor shall cooperate with other workmen and with the General 
Contractor in the daily removal of debris from the work site. 


2. This Contractor shall leave "broom clean" all areas where he has 
interrupted or completed his work. 


on He shall cooperate with the General Contractor in good housekeeping 
procedures. 
4. At the completion of his work, prior to the final inspection, this Contractor 


shall clean all devices, plates, fixtures, glassware, switches, cabinets, 
exposed conduits, fittings, etc. and shall have the premises in a thoroughly 
clean condition. 


END OF SECTION 
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SECTION 16050 


BASIC ELECTRICAL MATERIALS AND METHODS 


PART 1 - GENERAL 


1.01 RELATED DOCUMENTS: 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 


1302 SUMMARY: 
A. This Section includes the following: 


Raceways. 

Wire and connectors. 

Supporting devices for electrical components. 
Electrical identification. 

Electrical demolition. 

Cutting and patching for electrical construction. 
Touchup painting. 


SUS eS le 


1.03 DEFINITIONS: 

EMT: Electrical metallic tubing. 
FMC: Flexible metal conduit. 
IMC: Intermediate metal conduit. 


LFMC: Liquid tight flexible metal conduit. 


mo Oo BD > 


RNC: Rigid nonmetallic conduit. 


F. RSC: Rigid steel conduit. 


1.04 SUBMITTALS: 
A. Product Data: Electrical equipment. 


B. Shop Drawings: Dimensioned plans and sections or elevation layouts electrical 
equipment. 
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1.05 


1.06 


Field Test Reports: Indicate and interpret test results for compliance with performance 
requirements. 


QUALITY ASSURANCE: 


Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 


Comply with NFPA 70. 


COORDINATION: 


Coordinate inserts, sleeves, and openings with general construction work and arrange in 
building structure during progress of construction to facilitate the electrical installations 
that follow. 


1. | Set inserts and sleeves in poured-in-place concrete, masonry work, and other 
structural components as they are constructed. 


Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the Work. Coordinate installing large equipment requiring positioning 
before closing in the building. 


Where electrical identification devices are applied to field-finished surfaces, coordinate 
installation of identification devices with completion of finished surface. 


Where electrical identification markings and devices will be concealed by acoustical 
ceilings and/or similar finishes, coordinate installation of these items before ceiling 
installation. 


PART 2 - PRODUCTS 


2.01 


Br Oy ee oe 


RACEWAYS: 

EMT: ANSI C80.3, zinc-coated steel, with set-screw or compression fittings. 

FMC: Zinc-coated steel. 

IMC: ANSI C80.6, zinc-coated steel, with threaded fittings. 

LFMC: Zinc-coated steel with sunlight-resistant and mineral-oil-resistant plastic jacket. 


RNC: NEMA TC 2, Schedule 40 PVC, with NEMA TC3 fittings. 
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2.04 


RSC: Zinc coated steel. 


Raceway Fittings: Specifically designed for the raceway type with which used. 


CONDUCTORS: 

Conductors, No. 10 AWG and Smaller: Solid or stranded copper. 

Conductors, Larger than No. 10 AWG: Stranded copper. 

Insulation: Thermoplastic, rated at 75 deg C minimum. 

Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class 
suitable for service indicated. 

SUPPORTING DEVICES: 


Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities 
having jurisdiction. 


Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel. 
Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, 
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring- 
steel clamps or click-type hangers. 

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends. 
Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug for non-armored electrical cables in riser 
conduits. Plugs have number and size of conductor gripping holes as required to suit 
individual risers. Body constructed of malleable-iron casting with hot-dip galvanized 
finish. 

Expansion Anchors: Carbon-steel wedge or sleeve type. 


Toggle Bolts: All-steel springhead type. 


Powder-Driven Threaded Studs: Heat-treated steel. 


ELECTRICAL IDENTIFICATION: 


Identification Devices: A single type of identification product for each application 
category. Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 
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2.05 


Raceway and Cable Labels: Comply with ANSI A13.1, Table 3, for minimum size of 
letters for legend and minimum length of color field for each raceway and cable size. 


1. Type: Pretensioned, wraparound plastic sleeves. Flexible, preprinted, color- 
coded, acrylic band sized to suit the diameter of the item it identifies. 

2. Color: Black letters on orange background. 

3. Legend: Indicates voltage. 


Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl 
tape, not less than 1-inch wide by 3 mils thick. 


Underground Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape 
with the following features: 


Not less than 6-inches wide by 4 mils thick. 
Compounded for permanent direct-burial service. 
Embedded continuous metallic strip or core. 

Printed legend that indicates type of underground line. 


fae ie 


Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with 
preprinted numbers and letters. 


Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding 
scheme. 


Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine 
plastic laminate punched or drilled for mechanical fasteners 1/16-inch minimum 
thickness for signs up to 20 sq. in. and 1/8-inch minimum thickness for larger sizes. 
Engraved legend in black letters on white background. 


Interior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII, Part 
1910.145. Preprinted, aluminum, baked-enamel-finish signs, punched or drilled for 
mechanical fasteners, with colors, legend, and size appropriate to the application. 


Exterior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII, Part 
1910.145. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs 
with 0.0396-inch, galvanized-steel backing, with colors, legend, and size appropriate to 
the application. 1/4-inch grommets in corners for mounting. 


Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32 
stainless-steel machine screws with nuts and flat and lock washers. 
TOUCHUP PAINT: 


For Equipment: Equipment manufacturer's paint selected to match installed equipment 
finish. 
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B. 


Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer. 


PART 3 - EXECUTION 


3.01 


3.02 


3.03 


ELECTRICAL EQUIPMENT INSTALLATION: 


Headroom Maintenance: If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide the maximum 
possible headroom. 


Materials and Components: Install level, plumb, and parallel and perpendicular to other 
building systems and components, unless otherwise indicated. 


Equipment: Install to facilitate service, maintenance, and repair or replacement of 
components. Connect for ease of disconnecting, with minimum interference with other 
installations. 


Right of Way: Give to raceways and piping systems installed at a required slope. 


RACEWAY APPLICATION: 
Use the following raceways for outdoor installations: 


Exposed: RSC. 

Concealed: RSC. 

Underground, Single Run: RNC. 

Underground, Grouped: RNC. 

Connection to Vibrating Equipment: LFMC. 

Boxes and Enclosures: NEMA 250, Type 3R or Type 4. 


Se eet 


Use the following raceways for indoor installations: 


1. | Exposed: RSC. 
Concealed: RSC. 

3. Connection to Vibrating Equipment: FMC; except in wet or damp locations, use 
LFMC. 

4. Damp or Wet Locations: RSC. 

5. Boxes and Enclosures: NEMA 250, Type 4X, unless otherwise indicated. 


RACEWAY AND CABLE INSTALLATION: 


Conceal raceways and cables, unless otherwise indicated, within finished walls, 
ceilings, and floors. 
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3.04 


Install raceways and cables at least 6-inches away from parallel runs of flues and steam 
or hot-water pipes. Locate horizontal raceway runs above water and steam piping. 


Use temporary raceway caps to prevent foreign matter from entering. 


Make conduit bends and offsets so ID is not reduced. Keep legs of bends in the same 
plane and straight legs of offsets parallel, unless otherwise indicated. 


Use raceway and cable fittings compatible with raceways and cables and suitable for 
use and location. 


Install raceways embedded in slabs in middle third of slab thickness where practical and 
leave at least 1-inch concrete cover. 


1. | Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 
placement. 

2. Space raceways laterally to prevent voids in concrete. 

3. Install conduit larger than 1-inch trade size parallel to or at right angles to main 
reinforcement. Where conduit is at right angles to reinforcement, place conduit 
close to slab support. 

4. Transition from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel 
conduit, or IMC before rising above floor. 

5. | Make bends in exposed parallel or banked runs from same centerline to make 
bends parallel. Use factory elbows only where elbows can be installed parallel; 
otherwise, provide field bends for exposed parallel raceways. 


Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or 
monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12- 
inches of slack at each end of the pull wire. 


Install telephone and signal system raceways, 2-inch trade size and smaller, in 
maximum lengths of 150 feet and with a maximum of two 90-degree bends or 
equivalent. Separate lengths with pull or junction boxes where necessary to comply 
with these requirements, in addition to requirements above. 


Connect motors and equipment subject to vibration, noise transmission, or movement 
with a maximum of 72-inch flexible conduit. Install LFMC in wet or damp locations. 
Install separate ground conductor across flexible connections. 

WIRING METHODS FOR POWER AND CONTROL CIRCUITS: 

Feeders: Type THHN/THWN insulated conductors in raceway. 


Underground Feeders and Branch Circuits: Type THWN or single-wire, Type UF 
insulated conductors in raceway. 


Branch Circuits: Type THHN/THWN insulated conductors in raceway. 
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3.05 


Branch Circuits: Type THW or THHN/THWN insulated conductors in raceway where 
exposed. Metal-clad cable where concealed in ceilings and gypsum board partitions. 


Branch Circuits: Type THW or THHN/THWN insulated conductors in raceway where 
exposed. Armored or nonmetallic sheathed cable where permitted by authorities having 
jurisdiction and where concealed in ceilings and gypsum board partitions. 


Remote-Control Signaling and Power-Limited Circuits: Type THHN/THWN insulated 
conductors in raceway for Classes 1, 2, and 3, unless otherwise indicated. 
WIRING INSTALLATION: 


Install splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 


Install wiring at outlets with at least 12-inches of slack conductor at each outlet. 

Connect outlet and component connections to wiring systems and to ground. Tighten 
electrical connectors and terminals, according to manufacturer's published torque- 
tightening values. If manufacturer's torque values are not indicated, use those specified 
in UL 486A. 

ELECTRICAL SUPPORTING DEVICE APPLICATION: 


Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic, U- 
channel system components. 


Dry Locations: Steel materials. 

Support Clamps for PVC Raceways: Click-type clamp system. 

Selection of Supports: Comply with manufacturer's written instructions. 

Strength of Supports: Adequate to carry present and future loads, times a safety factor 
of at least four; minimum of 200-lb design load. 

SUPPORT INSTALLATION: 


Install support devices to securely and permanently fasten and support electrical 
components. 


Install individual and multiple raceway hangers and riser clamps to support raceways. 
Provide U-bolts, clamps, attachments, and other hardware necessary for hanger 
assemblies and for securing hanger rods and conduits. 
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C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type 
hangers. 


D. Size supports for multiple raceway installation so capacity can be increased by a 25 
percent minimum in the future. 


E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or 
clamps. 


F. Install 1/4-inch diameter or larger threaded steel hanger rods, unless otherwise 
indicated. 


G. Spring-steel fasteners specifically designed for supporting single conduits or tubing may 
be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving 
lighting and receptacle branch circuits above suspended ceilings and for fastening 
raceways to slotted channel and angle supports. 


H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is 
carried entirely by raceway supports, with no weight load on raceway terminals. 


I. Simultaneously install vertical conductor supports with conductors. 


J. Separately support cast boxes that are threaded to raceways and used for fixture support. 
Support sheet-metal boxes directly from the building structure or by bar hangers. If bar 
hangers are used, attach bar to raceways on opposite sides of the box and support the 
raceway with an approved fastener not more than 24-inches from the box. 


K. _ Install metal channel racks for mounting cabinets, panelboards, disconnect switches, 
control enclosures, pull and junction boxes, transformers, and other devices unless 
components are mounted directly to structural elements of adequate strength. 


L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless 
core-drilled holes are used. Install sleeves for cable and raceway penetrations of 
masonry and fire-rated gypsum walls and of all other fire-rated floor and wall 
assemblies. Install sleeves during erection of concrete and masonry walls. 


M. Securely fasten electrical items and their supports to the building structure, unless 
otherwise indicated. Perform fastening according to the following unless _ other 
fastening methods are indicated: 

1. Existing Concrete: Expansion bolts. 

2. Instead of expansion bolts, threaded studs driven by a powder charge and 
provided with lock washers may be used in existing concrete. 

3. Steel: Welded threaded studs or spring-tension clamps on steel. 


a. Field Welding: Comply with AWS D1.1. 


4. Welding to steel structure may be used only for threaded studs, not for conduits, 
pipe straps, or other items. 
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3.08 


5. Light Steel: Sheet-metal screws. 
6. Fasteners: Select so the load applied to each fastener does not exceed 25 percent 
of its proof-test load. 


IDENTIFICATION MATERIALS AND DEVICES: 


Install at locations for most convenient viewing without interference with operation and 
maintenance of equipment. 


Coordinate names, abbreviations, colors, and other designations used for electrical 
identification with corresponding designations indicated in the Contract Documents or 
required by codes and standards. Use consistent designations throughout Project. 


Self-Adhesive Identification Products: Clean surfaces before applying. 
Identify raceways and cables with color banding as follows: 


1. | Bands: Pretensioned, snap-around, colored plastic sleeves or colored adhesive 
marking tape. Make each color band 2-inches wide, completely encircling 
conduit, and place adjacent bands of two-color markings in contact, side by side. 

2. Band Locations: At changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas. 

3. Colors: As follows: 

a. | Telecommunication System: Green and yellow. 


Tag and label circuits designated to be extended in the future. Identify source and 
circuit numbers in each cabinet, pull and junction box, and outlet box. Color-coding 
may be used for voltage and phase identification. 


Install continuous underground plastic markers during trench backfilling, for exterior 
underground power, control, signal, and communication lines located directly above 
power and communication lines. Locate 6- to 8-inches below finished grade. If width 
of multiple lines installed in a common trench or concrete envelope does not exceed 16- 
inches, overall, use a single line marker. 


Install warning, caution, and instruction signs where required to comply with 29 CFR, 
Chapter XVII, Part 1910.145, and where needed to ensure safe operation and 
maintenance of electrical systems and of items to which they connect. Install engraved 
plastic-laminated instruction signs with approved legend where instructions are needed 
for system or equipment operation. Install metal-backed butyrate signs for outdoor 
items. 


Install engraved-laminated emergency-operating signs with white letters on red 
background with minimum 3/8-inch high lettering for emergency instructions on power 
transfer, load shedding, and other emergency operations. 
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3.09 


3.10 


3.11 


3A2 


DEMOLITION: 


Protect existing electrical equipment and installations indicated to remain. If damaged 
or disturbed in the course of the Work, remove damaged portions and install new 
products of equal capacity, quality, and functionality. 


Accessible Work: Remove exposed electrical equipment and installations, indicated to 
be demolished, in their entirety. 


Abandoned Work: Cut and remove buried raceway and wiring, indicated to be 
abandoned in place, 2-inches below the surface of adjacent construction. Cap raceways 
and patch surface to match existing finish. 


Remove demolished material from Project site. 


Remove, store, clean, reinstall, reconnect, and make operational components indicated 
for relocation. 


CUTTING AND PATCHING: 


Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces 
required to permit electrical installations. Perform cutting by skilled mechanics of 
trades involved. 


Repair and refinish disturbed finish materials and other surfaces to match adjacent 
undisturbed surfaces. Install new fireproofing where existing firestopping has been 
disturbed. Repair and refinish materials and other surfaces by skilled mechanics of 
trades involved. 


FIELD QUALITY CONTROL: 
Inspect installed components for damage and faulty work, including the following: 


Raceways. 

Wire and connectors. 

Supporting devices for electrical components. 
Electrical identification. 

Electrical demolition. 

Cutting and patching for electrical construction. 
Touchup painting. 
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REFINISHING AND TOUCHUP PAINTING: 


Refinish and touch up paint. Paint materials and application requirements are specified 
in Division 9 Section "Painting" and/or as per manufacturers recommendations. 
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1. | Clean damaged and disturbed areas and apply primer, intermediate, and finish 
coats to suit the degree of damage at each location. 

2. Follow paint manufacturer's written instructions for surface preparation and for 
timing and application of successive coats. 

3. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

4. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 


3,13 CLEANING AND PROTECTION: 


A. On completion of installation, including outlets, fittings, and devices, inspect exposed 
finish. Remove burrs, dirt, paint spots, and construction debris. 


B. Protect equipment and installations and maintain conditions to ensure that coatings, 
finishes, and cabinets are without damage or deterioration at time of Substantial 
Completion. 


END OF SECTION 
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SECTION 16060 


GROUNDING AND BONDING 
PART 1 - GENERAL 
1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
1.02 SUMMARY: 

A. This Section includes grounding of electrical systems and equipment. Grounding 
requirements specified in this Section may be supplemented by special requirements of 
systems described in other Sections. 

1.03 SUBMITTALS: 
A. — Product Data: For each type of product indicated. 
B. Product Data: For the following: 
1. Ground rods. 
C. Qualification Data: For firms and persons specified in "Quality Assurance" Article. 
D. Field Test Reports: Submit written test reports to include the following: 
1. Test procedures used. 
Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 
comply with requirements. 
1.04 QUALITY ASSURANCE: 

A. Testing Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 
or a member company of the International Electrical Testing Association and that is 
acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor: Person currently certified by the 
International Electrical Testing Association to supervise on-site testing specified 
in Part 3. 
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 


1. Comply with UL 467. 
PART 2 - PRODUCTS 


2.01 MANUFACTURERS: 


A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following or approved equal: 


1. Grounding Conductors, Cables, Connectors, and Rods: 


Apache Grounding/Erico Inc. 

Chance/Hubbell. 

Harger Lightning Protection, Inc. 

Heary Brothers Lightning Protection Co. 
Kearney/Cooper Power Systems. 

O-Z/Gedney Co.; a business of the EGS Electrical Group. 
g. Thomas & Betts, Electrical. 


monogs 


2.02 §GROUNDING CONDUCTORS: 

A. For insulated conductors, comply with Division 16 Section "Conductors and Cables." 

B. Material: Copper. 

C. Equipment Grounding Conductors: Insulated with green-colored insulation. 

D. Isolated Ground Conductors: Insulated with green-colored insulation with yellow 
stripe. On feeders with isolated ground, use colored tape, alternating bands of green 
and yellow tape to provide a minimum of three bands of green and two bands of yellow. 

E. Grounding Electrode Conductors: Stranded cable. 


F. | Underground Conductors: Bare, tinned, stranded, unless otherwise indicated. 


G. Bare Copper Conductors: Comply with the following: 


1. Solid Conductors: ASTM B 3. 


2. Assembly of Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 


H. Copper Bonding Conductors: As follows: 


09/09/2024 
16060 - 2 


1. Bonding Cable: 28 kemil, 14 strands of No. 17 AWG copper conductor, %-inch 
in diameter. 

2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor. 

3. | Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated 
with copper ferrules; 1-5/8-inches wide and 1/16-inch thick. 

4. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conductors, 
terminated with copper ferrules; 1-5/8-inches wide and 1/16-inch thick. 


I. Ground Conductor and Conductor Protector for Wood Poles: As follows: 
1. No.4 AWG minimum, soft-drawn copper conductor. 
2. Conductor Protector: Half-round PVC or wood molding. If wood, use pressure- 


treated fir, or cypress or cedar. 


J. Grounding Bus: Bare, annealed copper bars of rectangular cross section, with 
insulators. 


2.03 CONNECTOR PRODUCTS: 


A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and 
combinations of conductors and connected items. 


B. Bolted Connectors: Bolted-pressure-type connectors, or compression type. 


C. Welded Connectors: | Exothermic-welded type, in kit form, and selected per 
manufacturer's written instructions. 


2.04 GROUNDING ELECTRODES: 
A. Ground Rods: Copper-clad. 
B. Ground Rods: Sectional type; copper-clad. 


1. Size: 3/4-by 120-inches in diameter. 
PART 3 - EXECUTION 


3.01 APPLICATION: 


A. Use only copper conductors for both insulated and bare grounding conductors in direct 
contact with earth, concrete, masonry, crushed stone and similar materials. 


B. _Inraceways, use insulated equipment grounding conductors. 


C. Exothermic-Welded Connections: Use for connections to structural steel and for 
underground connections, except those at test wells. 


D. Equipment Grounding Conductor Terminations: Use bolted pressure clamps. 
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3.02 


3.03 


Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing 
service equipment, and elsewhere as indicated. 


1. | Use insulated spacer; space 1-inch from wall and support from wall 6-inches 
above finished floor, unless otherwise indicated. 


Underground Grounding Conductors: Use copper conductor, No. 2/0 AWG minimum. 
Bury at least 24-inches below grade or bury 12-inches above duct bank when installed 
as part of the duct bank. 


EQUIPMENT GROUNDING CONDUCTORS: 


Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment 
grounding conductors, unless specific types, larger sizes, or more conductors than 
required by NFPA 70 are indicated. 


Install equipment grounding conductors in all feeders and circuits. 


Install insulated equipment grounding conductor with circuit conductors for the 
following items, in addition to those required by NEC: 


Feeders and branch circuits. 

Lighting circuits. 

Receptacle circuits. 

Single-phase motor and appliance branch circuits. 
Three-phase motor and appliance branch circuits. 
Flexible raceway runs. 


SP ee 


Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic 
raceways unless they are designated for telephone or data cables. 


Signal and Communication Systems: For telephone, alarm, voice and data, and other 
communication systems, provide No. 4 AWG minimum insulated grounding conductor 
in raceway from grounding electrode system to each service location, terminal cabinet, 
wiring closet, and central equipment location. 


1. Service and Central Equipment Locations and Wiring Closets: Terminate 
grounding conductor on a 1/4-by-2-by-12-inch grounding bus. 

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding 
terminal. 


INSTALLATION: 


Ground Rods: Install at least three rods spaced at least one-rod length from each other 
and located at least the same distance from other grounding electrodes. 


1. | Drive ground rods until tops are 2-inches below finished floor or final grade, 
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3.04 


unless otherwise indicated. 

2. Interconnect ground rods with grounding electrode conductors. Use exothermic 
welds, except at test wells and as otherwise indicated. Make connections without 
exposing steel or damaging copper coating. 


Grounding Conductors: Route along shortest and straightest paths possible, unless 
otherwise indicated. Avoid obstructing access or placing conductors where they may be 
subjected to strain, impact, or damage. 


Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration 
isolation hangers and supports is not transmitted to rigidly mounted equipment. Use 
exothermic-welded connectors for outdoor locations, unless a disconnect-type 
connection is required; then, use a bolted clamp. Bond straps directly to the basic 
structure taking care not to penetrate any adjacent parts. Install straps only in locations 
accessible for maintenance. 


Metal Water Service Pipe: Provide insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes 
by grounding clamp connectors. Where a dielectric main water fitting is installed, 
connect grounding conductor to street side of fitting. Bond metal grounding conductor 
conduit or sleeve to conductor at each end. 


Bond interior metal piping systems and metal air ducts to equipment grounding 
conductors of associated pumps, fans, blowers, electric heaters, and air cleaners. Use 
braided-type bonding straps. 


CONNECTIONS: 


General: Make connections so galvanic action or electrolysis possibility is minimized. 
Select connectors, connection hardware, conductors, and connection methods so metals 
in direct contact will be galvanically compatible. 


1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 
make contact points closer to order of galvanic series. 


2. | Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and 
mechanical clamps. 

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers 
and mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 


Exothermic-Welded Connections: Comply with manufacturer's written instructions. 
Welds that are puffed up or that show convex surfaces indicating improper cleaning are 
not acceptable. 
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3.05 


3.06 


Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use 
pressure-type grounding lugs. No. 10 AWG and smaller grounding conductors may be 
terminated with winged pressure-type connectors. 


Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal 
housings without mechanical and electrical connection to housing, terminate each 
conduit with a grounding bushing. Connect grounding bushings with a bare grounding 
conductor to grounding bus or terminal in housing. Bond electrically non-continuous 
conduits at entrances and exits with grounding bushings and bare grounding conductors, 
unless otherwise indicated. 


Tighten screws and bolts for grounding and bonding connectors and _ terminals 
according to manufacturer's published torque-tightening values. If manufacturer's 
torque values are not indicated, use those specified in UL 486A. 


Compression-Type Connections: Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors. Use tools and dies recommended 
by connector manufacturer. Provide embossing die code or other standard method to 
make a visible indication that a connector has been adequately compressed on 
grounding conductor. 


Moisture Protection: If insulated grounding conductors are connected to ground rods or 
grounding buses, insulate entire area of connection and seal against moisture 
penetration of insulation and cable. 


UNDERGROUND DISTRIBUTION SYSTEM GROUNDING: 


Duct Banks: Install a grounding conductor with at least 50 percent ampacity of the 
largest phase conductor in the duct bank. 


Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise 
circling pad. Ground pad-mounted equipment and noncurrent-carrying metal items 
associated with substations by connecting them to underground cable and grounding 
electrodes. Use tinned-copper conductor not less than No. 2 AWG for counterpoise and 
for taps to equipment ground pad. Bury counterpoise not less than 18-inches below 
grade and 6-inches from the foundation. 


FIELD QUALITY CONTROL: 
Testing: Perform the following field quality-control testing: 


1. After installing grounding system but before permanent electrical circuitry has 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground- 
resistance level is specified, at service disconnect enclosure grounding terminal, 
and at ground test wells. Measure ground resistance not less than two full days 
after the last trace of precipitation, and without the soil being moistened by any 
means other than natural drainage or seepage and without chemical treatment or 
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other artificial means of reducing natural ground resistance. Perform tests, by the 
fall-of-potential method according to IEEE 81. 


Provide drawings locating each ground rod and ground rod assembly and other 
grounding electrodes, identify each by letter in alphabetical order, and key to the 
record of tests and observations. Include the number of rods driven and their 
depth at each location and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results. 


a. Equipment Rated 500 kVA and Less: 10 ohms. 

b. | Equipment Rated 500 to 1000 kVA: 5 ohms. 

c. Equipment Rated More Than 1000 kVA: 3 ohms. 

Excessive Ground Resistance: If resistance to ground exceeds specified values, 


notify Engineer promptly and include recommendations to reduce ground 
resistance. 


END OF SECTION 
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SECTION 16070 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 


PART | - GENERAL 


1.01 SUMMARY: 


A. Section Includes: 
1. Conduit supports. 
2: Formed steel channel. 


3. Spring steel clips. 


4. Sleeves. 

5. Mechanical sleeve seals. 

6. Fire stopping relating to electrical work. 
WP Fire stopping accessories. 

8. Equipment bases and supports. 


B. Related Sections: 


1. Section 03301 - Cast-In-Place Concrete: Product requirements for 
concrete for placement by this section. 


1.02 REFERENCES: 
A. ASTM International: 


ie ASTM E84 - Standard Test Method for Surface Burning Characteristics of 
Building Materials. 


2 ASTM E119 - Standard Test Methods for Fire Tests of Building 
Construction and Materials. 


3. ASTM E814 - Standard Test Method for Fire Tests of Through- 
Penetration Fire Stops. 


4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 


B. FM Global: 


1. FM - Approval Guide, A Guide to Equipment, Materials & Services 
Approved By Factory Mutual Research For Property Conservation. 
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National Fire Protection Association: 

if NFPA 70 - National Electrical Code. 

Underwriters Laboratories Inc.: 

1. UL 263 - Fire Tests of Building Construction and Materials. 

2 UL 723 - Tests for Surface Burning Characteristics of Building Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Fire stops. 


4. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 


5: UL - Fire Resistance Directory. 


1.03 DEFINITIONS: 


A. 


Fire stopping (Through-Penetration Protection System): Sealing or stuffing 
material or assembly placed in spaces between and penetrations through building 
materials to arrest movement of fire, smoke, heat, and hot gases through fire rated 
construction. 


1.04 SYSTEM DESCRIPTION: 


A. 


Ge 


Fire stopping Materials: ASTM E119, ASTM E814 to achieve fire ratings of 
adjacent construction in accordance with UL Design Numbers noted on the 
Architectural Drawings. 


Surface Burning: ASTM E84 with maximum flame spread / smoke developed 
rating of 25/450. 


Fire stop interruptions to fire rated assemblies, materials, and components. 


1.05 PERFORMANCE REQUIREMENTS: 


A. 


B. 


Fire stopping: Conform to applicable code and UL requirements for fire resistance 
ratings and surface burning characteristics. 


Fire stopping: Provide certificate of compliance from authority having jurisdiction 
indicating approval of materials used. 


1.06 SUBMITTALS: 


A. 


B. 


C. 
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Section 01330 - Submittal Procedures: Requirements for submittals. 


Shop Drawings: Indicate system layout with location and detail of trapeze 
hangers. 


Product Data: 
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1. Hangers and Supports: Submit manufacturers catalog data including load 
capacity. 


2D, Fire stopping: Submit data on product characteristics, performance and 
limitation criteria. 


Fire stopping Schedule: Submit schedule of opening locations and sizes, 
penetrating items, and required listed design numbers to seal openings to maintain 
fire resistance rating of adjacent assembly. 


Design Data: Indicate load carrying capacity of trapeze hangers and hangers and 
supports. 


Manufacturer's Installation Instructions: 


1. Hangers and Supports: Submit special procedures and assembly of 
components. 
pe Fire stopping: Submit preparation and installation instructions. 


Manufacturer's Certificate: Certify products meet or exceed specified 
requirements. 


Engineering Judgments: For conditions not covered by UL listed designs, submit 
judgments by licensed professional engineer suitable for presentation to authority 
having jurisdiction for acceptance as meeting code fire protection requirements. 


1.07 QUALITY ASSURANCE: 


A. 
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Through Penetration Fire stopping of Fire Rated Assemblies: ASTM E814 with 
0.10-inch water gage (24.9 Pa) minimum positive pressure differential to achieve 
fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less 
than 1-hour. 


1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less 
than 1-hour. 
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as 


indicated on Drawings, but not less than 1-hour. 


Through Penetration Fire stopping of Non-Fire Rated Floor and Roof Assemblies: 
Materials to resist free passage of flame and products of combustion. 


de Noncombustible Penetrating Items: Noncombustible materials for 
penetrating items connecting maximum of three stories. 


2: Penetrating Items: Materials approved by authorities having jurisdiction 
for penetrating items connecting maximum of two stories. 
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Cc; Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: UL 2079 to 
achieve fire resistant rating as indicated on Drawings for assembly in which joint 
is installed. 

D. Fire Resistant Joints between Floor Slabs and Exterior Walls: ASTM E119 with 
0.10-inch water gage (24.9 Pa) minimum positive pressure differential to achieve 
fire resistant rating as indicated on Drawings for floor assembly. 

E. Surface Burning Characteristics: 25/450 flame spread/smoke developed index 
when tested in accordance with ASTM E84. 

B: Perform Work in accordance with the latest adopted version of the State of 
Massachusetts Building Code. 

G. Maintain one copy of each document on site. 

1.08 QUALIFICATIONS: 

A. Manufacturer: Company specializing in manufacturing Products specified in this 
section with minimum three years experience. 

B. Installer: Company specializing in performing work of this section with minimum 
three years experience, approved by manufacturer. 

1.09 PRE-INSTALLATION MEETINGS: 
A. Convene minimum one week prior to commencing work of this section. 
1.10 DELIVERY, STORAGE, AND HANDLING: 

A. Accept materials on site in original factory packaging, labeled with 
manufacturer's identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original packaging. 

1.11 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply fire stopping materials when temperature of substrate material and 
ambient air is below 60 degrees F (15 degrees C). 

B. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of fire stopping materials. 

C. Provide ventilation in areas to receive solvent cured materials. 
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PART 2- PRODUCTS 


2.01 


CONDUIT SUPPORTS: 


A. 


Manufacturers: 

1. Allied Tube & Conduit Corp. 

2 Electroline Manufacturing Company. 
3. O-Z Gedney Co. 

4. Thomas and Betts 


Hanger Rods: Threaded high tensile strength galvanized carbon steel with free 
running threads. 


Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either 
bolt or hanger rod. Set screw: hardened steel. 


Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with 
single bolt to tighten. 


Conduit clamps - general purpose: One hole malleable iron for surface mounted 
conduits. 


Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees 
C). Self locking. 


2.02 FORMED STEEL CHANNEL: 


A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2: B-Line Systems. 
3. Midland Ross Corporation, Electrical Products Division. 
4. Unistrut Corp. 
B. Product Description: Galvanized 12 gage (2.8 mm) thick steel. With holes 1-1/2- 
inches (38 mm) on center. 
2.03 SPRING STEEL CLIPS: 
A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. B-Line Systems 
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3. Midland Ross Corporation, Electrical Products Division. 
4. Unistrut Corp. 
B. Product Description: Mounting hole and screw closure. 


2.04 SLEEVES: 


A. Sleeves for conduit, raceway, cable tray, busway, or cable through Non-fire Rated 
Floors: 18 gage thick galvanized steel. 


B. Sleeves for conduit, raceway, cable tray, busway, or cable through Non-fire Rated 
Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gage thick 
galvanized steel. 


C. Sleeves for conduit, raceway, cable tray, busway, or cable through Fire Rated and 
Fire Resistive Floors and Walls, and Fire Proofing: Prefabricated fire rated 
sleeves including seals, UL listed. 


D. Fire-stopping Insulation: Glass fiber type, non-combustible. 
2.05 MECHANICAL SLEEVE SEALS: 
A. Manufacturers: 
1. Thunderline Link-Seal, Inc. 
2 NMP Corporation. 


3. PSI Link-Seal. 


B. Product Description: Modular mechanical type, consisting of interlocking 
synthetic rubber links shaped to continuously fill annular space between object 
and sleeve, connected with bolts and pressure plates causing rubber sealing 
elements to expand when tightened, providing watertight seal and electrical 
insulation. 


2.06 FIRESTOPPING: 
A. Manufacturers: 
1. Dow Corning Corp. 
2: Hilti Corp. 
3. 3M fire Protection Products. 


B. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 
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C. 


te 


Silicone Fire stopping Elastomeric Fire stopping: Single component 
silicone elastomeric compound and compatible silicone sealant. 


Foam Fire stopping Compounds: Single component foam compound. 


Formulated Fire stopping Compound of Incombustible Fibers: Formulated 
compound mixed with incombustible non-asbestos fibers. 


Fiber Stuffing and Sealant Fire stopping: Composite of mineral or ceramic 
fiber stuffing insulation with silicone elastomer for smoke stopping. 


Mechanical Fire stopping Device with Fillers: Mechanical device with 
incombustible fillers and silicone elastomer, covered with sheet stainless 
steel jacket, joined with collars, penetration sealed with flanged stops. 


Intumescent Fire stopping: Intumescent putty compound which expands 
on exposure to surface heat gain. 


Fire stop Pillows: Formed mineral fiber pillows. 


Color: Dark gray. 


2.07 FIRESTOPPING ACCESSORIES: 


A. 
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Primer: Type recommended by fire stopping manufacturer for specific substrate 
surfaces and suitable for required fire ratings. 


Dam Material: Permanent: 


1. 


Mineral fiberboard. 


Installation Accessories: Provide clips, collars, fasteners, temporary stops or 
dams, and other devices required to position and retain materials in place. 


General: 


1. 


2 


Furnish UL listed products. 


Select products with rating not less than rating of wall or floor being 
penetrated. 


Non-Rated Surfaces: 


1. 


Stamped steel, chrome plated, hinged, split ring escutcheons or floor 
plates or ceiling plates for covering openings in occupied areas where 
conduit is exposed. 


16070-7 


For exterior wall openings below grade, furnish modular mechanical type 
seal consisting of interlocking synthetic rubber links shaped to 
continuously fill annular space between conduit and cored opening or 
water-stop type wall sleeve. 


PART 3- EXECUTION 


3.01 EXAMINATION: 


A. Verify openings are ready to receive sleeves. 


B. Verify openings are ready to receive fire stopping. 


3.02 PREPARATION: 


A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter 
affecting bond of fire stopping material. 


B. Remove incompatible materials affecting bond. 


Install damming materials to arrest liquid material leakage. 


D. Obtain permission from Architect/Engineer before using powder-actuated 
anchors. 

Ie Obtain permission from Architect/Engineer before drilling or cutting structural 
members. 


3.03 INSTALLATION - HANGERS AND SUPPORTS: 


A. Anchors and Fasteners: 

1. Concrete Structural Elements: Provide expansion anchors and preset 
inserts. 

2. Steel Structural Elements: Provide beam clamps and welded fasteners. 

2 Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle 
bolts and hollow wall fasteners. 

5. Solid Masonry Walls: Provide expansion anchors and reset inserts. 

6. Sheet Metal: Provide sheet metal screws. 

Ts Wood Elements: Provide wood screws. 
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Inserts: 
1. Install inserts for placement in concrete forms. 
a Install inserts for suspending hangers from reinforced concrete slabs and 


sides of reinforced concrete beams. 


2 Provide hooked rod to concrete reinforcement section for inserts carrying 
pipe over 4-inches (100 mm). 


4. Where concrete slabs form finished ceiling, locate inserts flush with slab 
surface. 

a: Where inserts are omitted, drill through concrete slab from below and 
provide through-bolt with recessed square steel plate and nut flush with 
top of slab. 


Install conduit and raceway support and spacing in accordance with NEC. 

Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 
Install multiple conduit runs on common hangers. 

Supports: 

1. Fabricate supports from structural steel or formed steel channel. Install 


hexagon head bolts to present neat appearance with adequate strength and 
rigidity. Install spring lock washers under nuts. 


2. Install surface mounted cabinets and panelboards with minimum of four 
anchors. 
Bh In wet and damp locations install steel channel supports to stand cabinets 


and panelboards 1-inch (25 mm) off wall. 


3.04 INSTALLATION — FIRESTOPPING: 


A. 


D. 
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Install material at fire rated construction perimeters and openings containing 
penetrating sleeves, piping, ductwork, conduit and other items, requiring fire 


stopping. 
Apply primer where recommended by manufacturer for type of fire stopping 
material and substrate involved, and as required for compliance with required fire 


ratings. 


Apply fire stopping material in sufficient thickness to achieve required fire and 
smoke rating to uniform density and texture. 


Compress fibered material to maximum 40 percent of its uncompressed size. 


16070-9 


EB: Remove dam material after fire stopping material has cured. 
F, Fire Rated Surface: 
1. Seal opening at floor, wall, ceiling, and roof as follows: 


a. Install sleeve through opening and extending beyond minimum of 
1-inch on both sides of building element. 


b. Size sleeve allowing minimum of 1-inch void between sleeve and 
building element. 


C. Pack void with backing material. 


d. Seal ends of sleeve with UL listed fire resistive silicone compound 
to meet fire rating of structure penetrated. 


2: Where conduit penetrates fire rated surface, install fire stopping product in 
accordance with manufacturer's instructions. 


G. Non-Rated Surfaces: 


1. Seal opening through non-fire rated wall, floor, ceiling, and roof opening 
as follows: 


a. Install sleeve through opening and extending beyond minimum of 
1-inch on both sides of building element. 


b. Size sleeve allowing minimum of 1-inch void between sleeve and 
building element. 


(eA Install type of fire stopping material recommended by 
manufacturer. 
2s Install escutcheons where conduit, penetrates non-fire rated surfaces in 


occupied spaces. Occupied spaces include rooms with finished ceilings 
and where penetration occurs below finished ceiling. 


3. Exterior wall openings below grade: Assemble rubber links of mechanical 
seal to size of conduit and tighten in place, in accordance with 
manufacturer's instructions. 


3.05 INSTALLATION - EQUIPMENT BASES AND SUPPORTS: 


A. Provide housekeeping pads of concrete, minimum 3-1/2-inches thick and 
extending 6-inches beyond supported equipment. Refer to Section 03301. 


B. Using templates furnished with equipment, install anchor bolts, and accessories 
for mounting and anchoring equipment. 


Construct supports of steel members. Brace and fasten with flanges bolted to 
structure. 
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3.06 INSTALLATION — SLEEVES: 


A. 


B. 


G. 


Exterior watertight entries: Seal with adjustable interlocking rubber links. 


Conduit penetrations not required to be watertight: Sleeve and fill with silicon 
foam. 


Set sleeves in position in forms. Provide reinforcing around sleeves. 


Size sleeves large enough to allow for movement due to expansion and 
contraction. Provide for continuous insulation wrapping. 


Extend sleeves through floors 3-inches above finished floor level. Caulk sleeves. 


Where conduit or raceway penetrates floor, ceiling, or wall, close off space 
between conduit or raceway and adjacent work with fire stopping insulation and 
caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides 
of penetration. 


Install stainless steel escutcheons at finished surfaces. 


3.07 FIELD QUALITY CONTROL: 


A. 


Inspect installed fire stopping for compliance with specifications and submitted 
schedule. 


3.08 CLEANING: 


A. 


Clean adjacent surfaces of fire stopping materials. 


3.09 PROTECTION OF FINISHED WORK: 


A. 
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Protect adjacent surfaces from damage by material installation. 


END OF SECTION 
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SECTION 16075 


ELECTRICAL IDENTIFICATION 


PART 1 - GENERAL 


1.01 


A. 


1.02 


RELATED DOCUMENTS: 

Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

SUMMARY: 

This Section includes electrical identification materials and devices required to comply 
with ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction. 
SUBMITTALS: 


Product Data: For each electrical identification product indicated. 


QUALITY ASSURANCE: 
Comply with ANSI C2. 
Comply with NFPA 70. 


Comply with ANSI A13.1 and NFPA 70 for color-coding. 


PART 2 - PRODUCTS 


2.01 RACEWAY AND CABLE LABELS: 
A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for 
minimum length of color field for each raceway and cable size. 
1. Color: Black letters on orange field. 
2. Legend: Indicates voltage and service. 
B. Adhesive Labels: Preprinted, flexible, self-adhesive vinyl with legend overlaminated 
with a clear, weather- and chemical-resistant coating. 
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Pre-tensioned, Wraparound Plastic Sleeves: Flexible, preprinted, color-coded, acrylic 
band sized to suit the diameter of the line it identifies and arranged to stay in place by 
pre-tensioned gripping action when placed in position. 


D. Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick by 1- to 2- 
inches wide. 

E. _ Underground-Line Warning Tape: Permanent, bright-colored, continuous-printed, vinyl 
tape. 

1 Not less than 6-inches wide by 4 mils thick. 

2 Compounded for permanent direct-burial service. 
3. | Embedded continuous metallic strip or core. 

4 Printed legend indicating type of underground line. 

F. Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted 
numbers and letters. 

G. Aluminum, Wraparound Marker Bands: Bands cut from 0.014-inch thick aluminum 
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently 
securing around wire or cable jacket or around groups of conductors. 

H.  Plasticized Card-Stock Tags: Vinyl cloth with preprinted and field-printed legends. 
Orange background, unless otherwise indicated, with eyelet for fastener. 

1. Aluminum-Faced, Card-Stock Tags: Weather-resistant, 18-point minimum card stock 
faced on both sides with embossable aluminum sheet, 0.002-inch thick, laminated with 
moisture-resistant acrylic adhesive, punched for fasteners, and preprinted with legends 
to suit each application. 

J. Brass or Aluminum Tags: 2- by 2- by 0.05-inch metal tags with stamped legend, 
punched for fastener. 

2.02 |©NAMEPLATES AND SIGNS: 

A. Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145. 

B. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, 
minimum 1/16-inch thick for signs up to 20 sq. in. and 1/8-inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched, drilled for mechanical fasteners or adhesive. 

C. Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched or drilled 
for fasteners, with colors, legend, and size required for the application. 1/4-inch 
grommets in corners for mounting. 
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2.03 


Exterior, Metal-Backed, Butyrate Signs: Weather-resistant, nonfading, preprinted, 
cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with 
colors, legend, and size required for the application. 1/4-inch grommets in corners for 
mounting. 


Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32, 
stainless-steel machine screws with nuts and flat and lock washers. 


MISCELLANEOUS IDENTIFICATION PRODUCTS: 


Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon 
cable ties. 


Minimum Width: 3/16- inch. 

Tensile Strength: 50 lb. minimum. 

Temperature Range: Minus 40 to plus 185 deg F. 
Color: According to color-coding. 


See 


Paint: Formulated for the type of surface and intended use. 


1. Primer for Galvanized Metal: Single-component acrylic vehicle formulated for 
galvanized surfaces. 

2. Primer for Concrete Masonry Units: Heavy-duty-resin block filler. 

3. Primer for Concrete: Clear, alkali-resistant, binder-type sealer. 

4. Enamel: = Silicone-alkyd or alkyd urethane as recommended by primer 
manufacturer. 


PART 3 - EXECUTION 


3.01 INSTALLATION: 

A. Identification Materials and Devices: Install at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

B. Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other 
designations with corresponding designations in the Contract Documents or with those 
required by codes and standards. Use consistent designations throughout Project. 

C. Sequence of Work: If identification is applied to surfaces that require finish, install 
identification after completing finish work. 

D. Self-Adhesive Identification Products: Clean surfaces before applying. 
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E. Circuits with More Than 600 V: Identify raceway and cable with "DANGER--HIGH 
VOLTAGE" in black letters 2-inches high, stenciled with paint at 10-foot intervals over 
a continuous, painted orange background. Identify the following: 


1. Entire floor area directly above conduits running beneath and within 12-inches of 
a basement or ground floor that is in contact with earth or is framed above 
unexcavated space. 

2. Wall surfaces directly external to conduits concealed within wall. 

3. All accessible surfaces of concrete envelope around conduits in vertical shafts, 
exposed in the building, or concealed above suspended ceilings. 

4. Entire surface of exposed conduits. 


F. Install painted identification according to manufacturer's written instructions and as 
follows: 


1. Clean surfaces of dust, loose material, and oily films before painting. 
2. Prime surfaces using type of primer specified for surface. 
3. Apply one intermediate and one finish coat of enamel. 


G. Color Banding Raceways and Exposed Cables: Band exposed and accessible raceways 
of the systems listed below: 


1. | Bands: Pre-tensioned, wraparound plastic sleeves; colored adhesive tape; or a 
combination of both. Make each color band 2-inches wide, completely encircling 
conduit, and place adjacent bands of two-color markings in contact, side by side. 

2. Band Locations: At changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas. 

3. Apply the following colors to the systems listed below: 


a. Security System: Blue and yellow. 
b. — Mechanical and Electrical Supervisory System: Green and blue. 
c.  Telecommunication System: Green and yellow. 


H. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting: Install 
pressure-sensitive, self-adhesive labels identifying system voltage with black letters on 
orange background. Install on exterior of door or cover. 


I. Circuit Identification Labels on Boxes: Install labels externally. 


1. | Exposed Boxes: Pressure-sensitive, self-adhesive plastic label on cover. 
Concealed Boxes: Plasticized card-stock tags. 

3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or 
equivalent. 


J. Paths of Underground Electrical Lines: During trench backfilling, for exterior 
underground power, control, signal, and communication lines, install continuous 
underground plastic line marker located directly above line at 6- to 8-inches below 
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finished grade. Where width of multiple lines installed in a common trench or concrete 
envelope does not exceed 16-inches overall, use a single line marker. Install line marker 
for underground wiring, both direct-buried cables and cables in raceway. 


K. —Color-Coding of Secondary Phase Conductors: Use the following colors for feeder and 
branch-circuit phase conductors: 


1. 


240/120-V Conductors: 


a. Phase A: Black. 
b. Phase B: Red. 
Cc. Phase C: Blue. 


480/277-V Conductors: 


a. Phase A: Brown. 
b. Phase B: Orange. 
Cc. Phase C: Yellow. 


Factory apply color the entire length of conductors, except the following field- 
applied, color-coding methods may be used instead of factory-coded wire for 
sizes larger than No. 10 AWG: 


a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 
6-inches from terminal points and in boxes where splices or taps are made. 
Apply last two turns of tape with no tension to prevent possible unwinding. 
Use 1-inch wide tape in colors specified. Adjust tape bands to avoid 
obscuring cable identification markings. 

b. — Colored cable ties applied in groups of three ties of specified color to each 
wire at each terminal or splice point starting 3-inches from the terminal and 
spaced 3-inches apart. Apply with a special tool or pliers, tighten to a snug 
fit, and cut off excess length. 


L. _Power-Circuit Identification: Metal tags or aluminum, wraparound marker bands for 
cables, feeders, and power circuits in vaults, pull and junction boxes, manholes, and 
switchboard rooms. 


1. 


2. 
ED 


Legend: 1/4-inch steel letter and number stamping or embossing with legend 
corresponding to indicated circuit designations. 

Tag Fasteners: Nylon cable ties. 

Band Fasteners: Integral ears. 


M. Apply identification to conductors as follows: 


1. 


09/09/2024 


Conductors to Be Extended in the Future: Indicate source and circuit numbers. 
Multiple Power or Lighting Circuits in the Same Enclosure: Identify each 
conductor with source, voltage, circuit number, and phase. Use color-coding to 
identify circuits' voltage and phase. 
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3. Multiple Control and Communication Circuits in the Same Enclosure: Identify 
each conductor by its system and circuit designation. Use a consistent system of 
tags, color-coding, or cable marking tape. 


N. Apply warning, caution, and instruction signs as follows: 


1. Warnings, Cautions, and Instructions: Install to ensure safe operation and 
maintenance of electrical systems and of items to which they connect. Install 
engraved plastic-laminated instruction signs with approved legend where 
instructions are needed for system or equipment operation. Install metal-backed 
butyrate signs for outdoor items. 

2. Emergency Operation: Install engraved laminated signs with white legend on red 
background with minimum 3/8-inch high lettering for emergency instructions on 
power transfer, load shedding, and other emergency operations. 


O. Equipment Identification Labels: Engraved plastic laminate. Install on each unit of 
equipment, including central or master unit of each system. This includes power, 
lighting, communication, signal, and alarm systems, unless units are specified with their 
own self-explanatory identification. Unless otherwise indicated, provide a single line of 
text with 1/2-inch high lettering on 1-1/2-inch high label; where two lines of text are 
required, use labels 2-inches high. Use white lettering on black field. Apply labels for 
each unit of the following categories of equipment using mechanical fasteners: 


1. Panelboards, electrical cabinets, and enclosures. 

2. Access doors and panels for concealed electrical items. 

3. Disconnect switches. 

4. — Enclosed circuit breakers. 

5. Motor starters. 

6. Push-button stations. 

7. Power transfer equipment. 

8. Contactors. 

9. Generator. 

10. Remote-controlled switches. 

11. Control devices. 

12. Transformers. 

END OF SECTION 
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SECTION 16123 


CONDUCTORS AND CABLES 
PART 1 - GENERAL 
1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
1.02 SUMMARY: 

A. This Section includes building wires and cables and associated connectors, splices, and 

terminations for wiring systems rated 600 V and less. 
1.03 SUBMITTALS: 

A. Product Data: For each type of product indicated. 
Qualification Data: For testing agency. 

C. Field Quality-Control Test Reports: From a qualified testing and inspecting agency 
engaged by Contractor. 

1.04 QUALITY ASSURANCE: 

A. Testing Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 
or a member company of the International Electrical Testing Association and that is 
acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor: Person currently certified by the International 
Electrical Testing Association or the National Institute for Certification in 
Engineering Technologies to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with NFPA 70. 
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PART 2 - PRODUCTS 


2.01 


2.02 


2,03 


MANUFACTURERS: 


In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 


1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the manufacturers specified. 

2. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 


CONDUCTORS AND CABLES: 
Available Manufacturers: 


Alcan Aluminum Corporation; Alcan Cable Div. 
American Insulated Wire Corp.; a Leviton Company. 
General Cable Corporation. 

Senator Wire & Cable Company. 

Southwire Company. 


Se eS 


Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, 
cable construction, and ratings. 


Conductor Material: Copper complying with NEMA WC 5; solid conductor for No. 10 
AWG and smaller, stranded for No. 8 AWG and larger. 


Conductor Insulation Types: Type THHN-THWN complying with NEMA WC 5. 


Multiconductor Cable: Metal-clad cable, Type MC with ground wire. 


CONNECTORS AND SPLICES: 
Available Manufacturers: 


AFC Cable Systems, Inc. 

AMP Incorporated/Tyco International. 
Hubbell/Anderson. 

O-Z/Gedney; EGS Electrical Group LLC. 
3M Company; Electrical Products Division. 


es 


Description: Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 
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PART 3 - EXECUTION 


3.01 CONDUCTOR AND INSULATION APPLICATIONS: 

A. Service Entrance: Type XHHW, single conductors in raceway. 
Exposed Feeders: Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single 
conductors in raceway. 

D. Exposed Branch Circuits, including in Crawlspaces: Type THHN-THWN, single 
conductors in raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, 
single conductors in raceway. 

F. — Class 1 Control Circuits: Type THHN-THWN, in raceway. 

G. Class 2 Control Circuits: Type THHN-THWN, in raceway. 

3.02 INSTALLATION: 

A. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation. Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values. 

B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips 
that will not damage cables or raceway. 

C. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members and follow surface contours where possible. 

D. Support cables according to Division 16 Section "Basic Electrical Materials and 
Methods." 

E. Seal around cables penetrating fire-rated elements as required and as per manufacturers 
recommendations. 

F. Identify and color-code conductors and cables according to Division 16 Section " 
Electrical Identification." 

3.03 CONNECTIONS: 
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A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 


B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 


conductors. 


1. | Use oxide inhibitor in each splice and tap conductor if aluminum conductors 
requiring connection are encountered. 


C. Wiring at Outlets: Install conductor at each outlet, with at least 12-inches of slack. 


3.04 FIELD QUALITY CONTROL: 


A. Testing: Perform the following field quality-control testing: 


1. After installing conductors and cables and before electrical circuitry has been 
energized, test for compliance with requirements. 
2. Perform each electrical test and visual and mechanical inspection stated in 


NETA ATS, Section 7.3.1. Certify compliance with test parameters. 
B. Test Reports: Prepare a written report to record the following: 
1. Test procedures used. 
Test results that comply with requirements. 


3. Test results that do not comply with requirements and corrective action taken to 
achieve compliance with requirements. 


END OF SECTION 
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SECTION 16130 


RACEWAYS AND BOXES 
PART 1 - GENERAL 
1.01 RELATED DOCUMENTS: 
A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 
1.02 SUMMARY: 
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 
B. Related Sections include the following: 
1. Division 16 Section "Hangers and Supports" for supports, anchors, and 
identification products. 
2. Division 16 Section "Wiring Devices" for devices installed in boxes and for floor- 
box service fittings. 
1.03 DEFINITIONS: 
A. EMT: Electrical metallic tubing. 
B. ENT: Electrical nonmetallic tubing. 
C. FMC: Flexible metal conduit. 
D. IMC: Intermediate metal conduit. 
E. LFMC: Liquidtight flexible metal conduit. 
F. LFNC: Liquidtight flexible nonmetallic conduit. 
G. RNC: Rigid nonmetallic conduit. 
1.04 SUBMITTALS: 
A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 
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B. Shop Drawings: Show fabrication and installation details of components for raceways, 
fittings, boxes, enclosures, and cabinets. 


C. Shop Drawings: Signed and sealed by a qualified professional engineer. 


1. Design Calculations: Calculate requirements for selecting seismic restraints. 
Detail assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field 
connection. 


D. Coordination Drawings: Reflected ceiling plans drawn to scale and coordinating 
penetrations and ceiling-mounted items. Show the following: 


Ceiling suspension assembly members. 

Method of attaching hangers to building structure. 

Size and location of initial access modules for acoustical tile. 
Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 
sprinklers, access panels, and special moldings. 
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E. Manufacturer Seismic Qualification Certification: Submit certification that enclosures, 
cabinets, accessories, and components will withstand seismic forces required. Include 
the following: 


1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 


a. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic forces 
specified." 


2. | Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 


1.05 QUALITY ASSURANCE: 
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 


and marked for intended use. 


B. Comply with NFPA 70. 
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1.06 COORDINATION: 


A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and 
suspension system with other construction that penetrates ceilings or is supported by 
them, including light fixtures, HVAC equipment, fire-suppression system, and partition 
assemblies. 


PART 2 - PRODUCTS 
2.01 MANUFACTURERS: 


A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 


1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the manufacturers specified. 

2. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 


2.02 METAL CONDUIT AND TUBING: 
A. Available Manufacturers: 


AFC Cable Systems, Inc. 

Alflex Inc. 

Anamet Electrical, Inc.; Anaconda Metal Hose. 

Electri-Flex Co. 

Grinnell Co./Tyco International; Allied Tube and Conduit Div. 
LTV Steel Tubular Products Company. 
Manhattan/CDT/Cole-Flex. 

O-Z Gedney; Unit of General Signal. 

Wheatland Tube Co. 
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B. Rigid Steel Conduit: ANSI C80.1. 

C. Aluminum Rigid Conduit: ANSI C80.5. 

D. IMC: ANSI C80.6. 

E.  Plastic-Coated Steel Conduit and Fittings: NEMA RN 1. 
F. _ Plastic-Coated IMC and Fittings: NEMA RN 1. 


G. EMT and Fittings: ANSI C80.3. 
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1. Fittings: Set-screw or compression type. 
H. FMC: Zinc-coated steel. 
I. LFMC: Flexible steel conduit with PVC jacket. 


J. Fittings: NEMA FB 1; compatible with conduit and tubing materials. 
2.03 §=NONMETALLIC CONDUIT AND TUBING: 


A. Available Manufacturers: 


American International. 

Anamet Electrical, Inc.; Anaconda Metal Hose. 
Arnco Corp. 

Cantex Inc. 

Certainteed Corp.; Pipe & Plastics Group. 
Condux International. 

ElecSYS, Inc. 

Electri-Flex Co. 

Lamson & Sessions; Carlon Electrical Products. 
Manhattan/CDT/Cole-Flex. 

RACO; Division of Hubbell, Inc. 

Spiralduct, Inc./AFC Cable Systems, Inc. 
Thomas & Betts Corporation. 
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B. ENT: NEMATC 13. 
C. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC. 
D. ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material. 


E. LFNC: UL 1660. 
2.04 METAL WIREWAYS: 


A. Available Manufacturers: 


1. Hoffman. 
2. Square D. 


B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA 1. 


C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as 
required for complete system. 
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D. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70. 

E. | Wireway Covers: Hinged type. 

F. Finish: Manufacturer's standard enamel finish. 

2.05 §=NONMETALLIC WIREWAYS: 
A. Available Manufacturers: 
1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 

B. Description: Fiberglass polyester, extruded and fabricated to size and shape indicated, 
with no holes or knockouts. Cover is gasketed with oil-resistant gasket material and 
fastened with captive screws treated for corrosion resistance. Connections are flanged, 
with stainless-steel screws and oil-resistant gaskets. 

C. Description: PVC plastic, extruded and fabricated to size and shape indicated, with 
snap-on cover and mechanically coupled connections with plastic fasteners. 

D. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as 
required for complete system. 

E. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70. 

2.06 SURFACE RACEWAYS: 
A. Surface Metal Raceways: Galvanized steel with snap-on covers. Finish with 
manufacturer's standard prime coating. 
1. Available Manufacturers: 
a.  Airey-Thompson Sentinel Lighting; Wiremold Company (The). 
b. Thomas & Betts Corporation. 
c. | Walker Systems, Inc.; Wiremold Company (The). 
d. | Wiremold Company (The); Electrical Sales Division. 

B. Surface Nonmetallic Raceways: Two-piece construction, manufactured of rigid PVC 
compound with matte texture and manufacturer's standard color. 
1. Available Manufacturers: 

a. Butler Manufacturing Co.; Walker Division. 
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Enduro Composite Systems. 

Hubbell, Inc.; Wiring Device Division. 

Lamson & Sessions; Carlon Electrical Products. 
Panduit Corp. 

Walker Systems, Inc.; Wiremold Company (The). 
Wiremold Company (The); Electrical Sales Division. 
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C. Types, sizes, and channels as indicated and required for each application, with fittings 
that match and mate with raceways. 


2.07 BOXES, ENCLOSURES, AND CABINETS: 
A. Available Manufacturers: 


Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
Emerson/General Signal; Appleton Electric Company. 
Erickson Electrical Equipment Co. 

Hoffman. 

Hubbell, Inc.; Killark Electric Manufacturing Co. 
O-Z/Gedney; Unit of General Signal. 

RACO; Division of Hubbell, Inc. 

Robroy Industries, Inc.; Enclosure Division. 

Scott Fetzer Co.; Adalet-PLM Division. 

Spring City Electrical Manufacturing Co. 

Thomas & Betts Corporation. 

Walker Systems, Inc.; Wiremold Company (The). 
Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
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B. Sheet Metal Outlet and Device Boxes: NEMA OS 1. 

C. — Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: NEMA OS 2. 

E. Floor Boxes: Cast metal, fully adjustable, rectangular. 

F. — Floor Boxes: Nonmetallic, nonadjustable, round. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

H. Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. 


I. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush 
latch. 


1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 
enamel. 


09/09/2024 
16130 -6 


2. Nonmetallic Enclosures: Plastic finished inside with radio-frequency-resistant 
paint. 


J. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. Hinged 
door in front cover with flush latch and concealed hinge. Key latch to match 
panelboards. Include metal barriers to separate wiring of different systems and voltage 
and include accessory feet where required for freestanding equipment. 


2.08 FACTORY FINISHES: 


A. Finish: For raceway, enclosures, or cabinet components, provide manufacturer's 
standard paint applied to factory-assembled surface raceways, enclosures, and cabinets 
before shipping. 


PART 3 - EXECUTION 


3.01 RACEWAY APPLICATION: 


A. Outdoors: 
1. Exposed: Rigid steel. 
2. Underground, Single Run: RNC. 
3. | Underground Grouped: RNC. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 


Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC. 
5. Boxes and Enclosures: NEMA 250, Type 3R. 


B. Indoors: 


1. Exposed: Rigid Steel. 
Concealed: Rigid Steel. 

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC; except use 
LFMC in damp or wet locations. 

4. Damp or Wet Locations: Rigid steel conduit. 

5. Boxes and Enclosures: NEMA 250, Type 1, except as follows: 


a. Damp or Wet Locations: NEMA 250, Type 4, stainless steel. 
C. Minimum Raceway Size: 3/4-inch trade size. 
D. Raceway Fittings: Compatible with raceways and suitable for use and location. 


1. Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 
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2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings approved for use 
with that material. Patch all nicks and scrapes in PVC coating after installing 
conduits. 


E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where 
aluminum raceways are installed for such circuits and pass through concrete, install in 


nonmetallic sleeve. 


F. Do not install aluminum conduits embedded in or in contact with concrete. 
3.02 INSTALLATION: 

A. Keep raceways at least 6-inches away from parallel runs of flues and steam or hot-water 
pipes and heat generating equipment. Install horizontal raceway runs above water and 
steam piping. 

B. Complete raceway installation before starting conductor installation. 

C. Support raceways as specified in Division 16 Section "Hangers and Supports." 


D. Install temporary closures to prevent foreign matter from entering raceways. 


E. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so 
curved portions of bends are not visible above the finished slab. 


F. Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and 
keep straight legs of offsets parallel, unless otherwise indicated. 


G. Install exposed raceways parallel or at right angles to nearby surfaces or structural 
members and follow surface contours as much as possible. 


1. Run parallel or banked raceways together on common supports. 
Make parallel bends in parallel or banked runs. Use factory elbows only where 
elbows can be installed parallel; otherwise, provide field bends for parallel 
raceways. 


H. Join raceways with fittings designed and approved for that purpose and make joints 


tight. 
1. Use insulating bushings to protect conductors. 
I. Tighten set screws of threadless fittings with suitable tools. 
J. Terminations: 
1. | Where raceways are terminated with locknuts and bushings, align raceways to 


enter squarely and install locknuts with dished part against box. Use two 


09/09/2024 
16130 -8 


3.03 


locknuts, one inside and one outside box. 


2. Where raceways are terminated with threaded hubs, screw raceways or fittings 
tightly into hub so end bears against wire protection shoulder. Where chase 
nipples are used, align raceways so coupling is square to box; tighten chase nipple 
so no threads are exposed. 


Install pull wires in empty raceways. Use polypropylene or monofilament plastic line 
with not less than 200-lb tensile strength. Leave at least 12-inches of slack at each end 
of pull wire. 


Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller: In addition to 
above requirements, install raceways in maximum lengths of 150 feet and with a 
maximum of two 90-degree bends or equivalent. Separate lengths with pull or junction 
boxes where necessary to comply with these requirements. 


Install raceway sealing fittings at suitable, approved, and accessible locations and fill 
them with UL-listed sealing compound. For concealed raceways, install each fitting in 
a flush steel box with a blank cover plate having a finish similar to that of adjacent 
plates or surfaces. Install raceway sealing fittings at the following points: 


1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 
2. Where otherwise required by NFPA 70. 


Stub-up Connections: Extend conduits through concrete floor for connection to 
freestanding equipment. Install with an adjustable top or coupling threaded inside for 
plugs set flush with finished floor. Extend conductors to equipment with rigid steel 
conduit; FMC may be used 6-inches above the floor. Install screwdriver-operated, 
threaded plugs flush with floor for future equipment connections. 


Flexible Connections: Use maximum of 72-inches of flexible conduit for recessed and 
semi recessed lighting fixtures; for equipment subject to vibration, noise transmission, 
or movement; and for all motors. Use LFMC in damp or wet locations. Install separate 
ground conductor across flexible connections. 


Surface Raceways: Install a separate, green, ground conductor in raceways from 
junction box supplying raceways to receptacle or fixture ground terminals. 


Install hinged-cover enclosures and cabinets plumb. Support at each corner. 


PROTECTION: 


Provide final protection and maintain conditions that ensure coatings, finishes, and 
cabinets are without damage or deterioration at time of Substantial Completion. 


1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 


09/09/2024 


16130 -9 


2. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 


3.04 CLEANING: 


A. After completing installation of exposed, factory-finished raceways and boxes, inspect 
exposed finishes and repair damaged finishes. 


END OF SECTION 
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SECTION 16131 


CABINETS AND ENCLOSURES 


PART 1 GENERAL 


1.01 SUMMARY: 
A. Section includes hinged cover enclosures, cabinets, terminal blocks, and accessories. 
B. Related Sections: 
1. Section 16060 - Grounding and Bonding. 


2. Section 16130 - Raceway and Boxes. 


1.02 REFERENCES: 
A. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA ICS 4 - Industrial Control and Systems: Terminal Blocks. 
1.03 SUBMITTALS: 
A. Section 01330 — Submittals: Submittal procedures. 


B. Product Data: Submit manufacturer's standard data for enclosures, cabinets, and 
terminal blocks. 


C. Manufacturer's Installation Instructions: Submit application conditions and limitations 
of use stipulated by product testing agency specified under Regulatory Requirements. 
Include instructions for storage, handling, protection, examination, preparation, and 
installation of product. 


1.04 QUALIFICATIONS: 


A. Manufacturer: Company specializing in manufacturing Products specified in this 
section with minimum three years documented experience. 


1.05 EXTRA MATERIALS: 
A. Furnish two of each key type. 
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PART 2 PRODUCTS 
2.01 HINGED COVER ENCLOSURES: 
A. Manufacturers: 
1. Hoffman 
2. Carlon Electrical Products. 


3. Hubbell Wiring Devices. 


B. Construction: NEMA 250, Type | steel enclosure. 
c Covers: Continuous hinge, held closed by flush latch operable by screwdriver 
D. Furnish interior metal panel for mounting terminal blocks and electrical components 


finish with white enamel. 
E, Enclosure Finish: Manufacturer's standard enamel. 
2.02 CABINETS: 
A. Manufacturers: 
1. Hoffman 
2. Carlon Electrical Products. 


3. Hubbell Wiring Devices. 


B. Boxes: Galvanized steel with removable end walls. 
Box Size: As indicated on plans. 


D. Backboard: Furnish 3/4-inch thick plywood backboard for mounting terminal blocks. 
Paint matte white. 


E, Fronts: Steel, surface type with concealed trim clamps door with concealed hinge, and 
flush lock keyed to match branch circuit panelboard. Finish with gray baked enamel. 


F. Furnish metal barriers to form separate compartments wiring of different systems and 
voltages. 
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G. Furnish accessory feet for free-standing equipment. 
PART 3 - EXECUTION 


3.01 EXISTING WORK: 


A. Remove abandoned cabinets and enclosures, including abandoned cabinets and 
enclosures above accessible ceiling finishes. Patch surfaces. 


B. Maintain access to existing cabinets and enclosures and other installations remaining 
active and requiring access. Modify installation or provide access panel. 


C. Clean and repair existing cabinets and enclosures to remain or to be reinstalled. 


3.02 INSTALLATION: 


A Install enclosures and boxes plumb. Anchor securely to wall and structural supports at 
each corner. 
B. Install cabinet fronts plumb. 


3.03 CLEANING: 


A. Final cleaning. 
B. Clean electrical parts to remove conductive and harmful materials. 
C, Remove dirt and debris from enclosure. 
D. Clean finishes and touch up damage. 
END OF SECTION 
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SECTION 16140 


WIRING DEVICES 


PART | - GENERAL 


1.01 RELATED DOCUMENTS: 
A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 
1.02 SUMMARY: 
A. — This Section includes the following: 
1. Single and duplex receptacles, ground-fault circuit interrupters, integral surge 
suppression units, and isolated-ground receptacles. 
2.  Single- and double-pole snap switches and dimmer switches. 
3. Device wall plates. 
4. Pin and sleeve connectors and receptacles. 
5. Floor service outlets, poke-through assemblies, service poles, and multioutlet 
assemblies. 
1.03 DEFINITIONS: 
A. EMI: Electromagnetic interference. 
B. GFCI: Ground-fault circuit interrupter. 
C. PVC: Polyvinyl chloride. 
D. RFI: Radio-frequency interference. 
E. TVSS: Transient voltage surge suppressor. 
F. UTP: Unshielded twisted pair. 
1.04 SUBMITTALS: 
A. — Product Data: For each type of product indicated. 
B. Shop Drawings: List of legends and description of materials and process used for pre- 
marking wall plates. 
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Samples: One for each type of device and wall plate specified, in each color specified. 


Field quality-control test reports. 


QUALITY ASSURANCE: 


Source Limitations: Obtain each type of wiring device through one source from a 
single manufacturer. 


Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 


Comply with NFPA 70. 


COORDINATION: 
Receptacles for Owner-Furnished Equipment: Match plug configurations. 


1. | Cord and Plug Sets: Match equipment requirements. 


PART 2 - PRODUCTS 


2.01 


2.02 


MANUFACTURERS: 


Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 


Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 


1. Wiring Devices: 


Bryant Electric, Inc./Hubbell Subsidiary. 

Eagle Electric Manufacturing Co., Inc. 
Hubbell Incorporated; Wiring Device-Kellems. 
Leviton Mfg. Company Inc. 

Pass & Seymour/Legrand; Wiring Devices Div. 


eno Ff 


RECEPTACLES: 


Straight-Blade-Type Receptacles: Comply with NEMA WD 1, NEMA WD 6, DSCC 
W-C-596G, and UL 498. 
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Straight-Blade and Locking Receptacles: Heavy-Duty grade. 

GFCI Receptacles: Straight blade, feed-through type, Heavy-Duty grade, with integral 
NEMA WD 6, Configuration 5-20R duplex receptacle; complying with UL 498 and 
UL 943. Design units for installation in a 2-3/4-inch deep outlet box without an 
adapter. 

SWITCHES: 


Single- and Double-Pole Switches: Comply with DSCC W-C-896F and UL 20. 


WALL PLATES: 


Single and combination types to match corresponding wiring devices. 


1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces: Smooth, high-impact thermoplastic. 

3. Material for Unfinished Spaces: Smooth, high-impact thermoplastic. 

4. Material for Wet Locations: Thermoplastic with spring-loaded lift cover and 
listed and labeled for use in "wet locations." 

FINISHES: 

Color: 

1. | Wiring Devices Connected to Normal Power System: Ivory, unless otherwise 


indicated or required by NFPA 70. 


PART 3 - EXECUTION 


3.01 INSTALLATION: 

A. Install devices and assemblies, level, plumb, and square with building lines. 

B. Arrangement of Devices: Unless otherwise indicated, mount flush, with long 
dimension vertical, and with grounding terminal of receptacles on top. Group adjacent 
switches under single, multi-gang wall plates. 

C. Remove wall plates and protect devices and assemblies during painting. 

3.02. IDENTIFICATION: 
A. Comply with Division 16 Section "Electrical Identification." 
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1. Receptacles: Identify panelboard and circuit number from which served. Use 
hot, stamped or engraved machine printing with black-filled lettering on face of 
plate, and durable wire markers or tags inside outlet boxes. 

3.03 CONNECTIONS: 

A. Ground equipment according to Division 16 Section "Grounding and Bonding." 

Connect wiring according to Division 16 Section "Conductors and Cables." 

C. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.04 FIELD QUALITY CONTROL: 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing wiring devices and after electrical circuitry has been energized, 
test for proper polarity, ground continuity, and compliance with requirements. 

2. Test GFCI operation with both local and remote fault simulations according to 


manufacturer's written instructions. 


B. Remove malfunctioning units, replace with new units, and retest as specified above. 


END OF SECTION 
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SECTION 16231 


PACKAGED ENGINE GENERATORS 


PART 1 - GENERAL 


1.03 


1.04 


RELATED DOCUMENTS: 


Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 


SUMMARY: 


This Section includes packaged natural gas engine generator set with the following 
features and accessories: 


Battery charger. 
Engine-generator set. 

Muffler. 

Exhaust piping external to set. 
Outdoor enclosure. 

Remote annunciator. 

Starting battery. 

Remote stop switch 


OOS Oy 


Related Sections include the following: 


1. Division 16 Section “Automatic Transfer Switches” for transfer switch including 
sensors and relays to initiate automatic-starting and -stopping signals for engine- 
generator sets. 


DEFINITIONS: 
Operational Bandwidth: The total variation from the lowest to highest value of a 
parameter over the range of conditions indicated, expressed as a percentage of the 


nominal value of the parameter. 


Steady-State Voltage Modulation: The uniform cyclical variation of voltage within the 
operational bandwidth, expressed in Hertz or cycles per second. 


SUBMITTALS: 


Product Data: Include the following: 


1. Data on features, components, accessories ratings, and performance. 
2. Thermal damage curve for generator. 
3. Time-current characteristic curves for generator protective device. 
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Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of 
each field connection. 


1. | Dimensioned outline plan and elevation drawings of engine-generator set, and 
other components specified. 

2. Design Calculations: Signed and sealed by a qualified professional engineer. 
Calculate requirements for selecting vibration isolators and seismic restraints and 
for designing vibration isolation bases. 

3. Vibration Isolation Base Details: Signed and sealed by a qualified professional 
engineer. Detail fabrication, including anchorages and attachments to structure 
and to supported equipment. Include base weights. 

4. Wiring Diagrams: Power, signal, and control wiring. 


Welding certificates. 


Manufacturer Seismic Qualification Certification: Submit certification that engine- 
generator set, batteries, battery racks, accessories, and components will withstand 
seismic forces. Include the following: 


1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 


a. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic forces 
specified and the unit will be fully operational after the seismic event." 


2. | Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 


Qualification Data: For Installer and manufacturer. 
Certified summary of prototype-unit test report. 


Certified Test Reports: For components and accessories that are equivalent, but not 
identical, to those tested on prototype unit. 


Certified Summary of Performance Tests: Demonstrate compliance with specified 
requirement to meet performance criteria for sensitive loads. 


Test Reports: 
1. Report of factory test on units to be shipped for this Project, showing evidence of 


compliance with specified requirements. 
2. Report of sound generation. 
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3. Report of exhaust emissions showing compliance with applicable regulations. 
4. Field quality-control test reports. 


Certification of Torsional Vibration Compatibility: Comply with NFPA 110. 


Operation and Maintenance Data: For packaged engine generators to include in 
emergency, operation, and maintenance manuals. In addition to items specified in 
Division | Section "Closeout Procedures and Operation and Maintenance Data," include 
the following: 


1. List of tools and replacement items recommended to be stored at the Project for 
ready access. Include part and drawing numbers, current unit prices, and source 
of supply. 


Warranty: Special warranty specified in this Section. 
QUALITY ASSURANCE: 


Installer Qualifications: Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 


1. | Maintenance Proximity: Not more than four hours’ normal travel time from 
Installer's place of business to Project site. 

2. Engineering Responsibility: Preparation of data for vibration isolators and 
seismic restraints of engine skid mounts, including Shop Drawings, based on 
testing and engineering analysis of manufacturer's standard units in assemblies 
similar to those indicated for this Project. 


Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles of 
Project site, a service center capable of providing training, parts, and emergency 
maintenance repairs. 


Source Limitations: Obtain packaged generator sets and auxiliary components through 
one source from a single manufacturer. 


Product Options: Drawings indicate size, profiles, and dimensional requirements of 
packaged generator sets and are based on the specific system indicated. Refer to 
Division | Section "Product Requirements." 


Welding: Qualify procedures and personnel according to ASME Boiler and Pressure 
Vessel Code: Section IX for welding exhaust system piping. 


Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 


Comply with NFPA 37. 
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Comply with NFPA 70. 
Comply with NFPA 99. 
Comply with NFPA 110 requirements for Level 2 emergency power supply system. 


Engine Exhaust Emissions: Comply with applicable state and local government 
requirements. 


Noise Emission: Comply with applicable state and local government requirements for 
maximum noise level at adjacent property boundaries of 75 decibels at 23’-0” due to 
sound emitted by generator set including engine, engine exhaust, engine cooling-air 
intake and discharge, and other components of installation. 


COORDINATION: 


Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. 
Concrete, reinforcement, and formwork requirements are specified in Division 3. 


WARRANTY: 


Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of packaged engine generators and associated auxiliary 
components that fail in materials or workmanship within specified warranty period. 


1. | Warranty Period: Five years from date of Substantial Completion. 
MAINTENANCE SERVICE: 


Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' 
full maintenance by skilled employees of manufacturer's designated service 
organization. Include quarterly exercising to check for proper starting, load transfer, 
and running under load. Include routine preventive maintenance as recommended by 
manufacturer and adjusting as required for proper operation. Maintenance agreements 
shall include parts and supplies as used in manufacture and installation of original 
equipment. 


EXTRA MATERIALS: 


Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 


1. Fuses: One for every 10 of each type and rating, but not less than one of each. 
Indicator Lamps: Two for every six of each type used, but not less than two of 
each. 


3. Filters: One set each of lubricating oil, fuel, and combustion-air filters. 
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PART 2 - PRODUCTS 
2.01 MANUFACTURERS: 


A. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 


the following: 

1. Caterpillar; Engine Div. 

2. Generac Power Systems, Inc. 

3. Kohler Co; Generator Division. 

4. MagneTek, Inc. 

5. | Onan Corp./Cummins Power Generation; Industrial Business Group. 
6. Taylor Power Systems 

7. Or approved equal. 


2.02 ENGINE-GENERATOR SET: 


A. Packaged engine-generator set shall be a coordinated assembly of compatible 
components. 


B. Power Output Ratings: Nominal ratings as indicated, with capacity as required to 
operate as a unit as evidenced by records of prototype testing. 


C. Output Connections: Three phase, four wire. 
D. Safety Standard: Comply with ASME B15.1. 


E. Nameplates: Each major system component shall be equipped with a nameplate to 
identify manufacturer's name and address, and model and serial number of component. 


F.  Fabricate engine-generator-set mounting frame and attachment of components to resist 
generator-set movement during a seismic event when generator-set mounting frame is 
anchored to building structure. 


G. Mounting Frame: Adequate strength and rigidity to maintain alignment of mounted 
components without depending on concrete foundation. Mounting frame shall be free 
from sharp edges and corners and shall have lifting attachments arranged for lifting with 
slings without damaging components. 


1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting 


frame to indicate location and lifting capacity of each lifting attachment and 
generator-set center of gravity. 
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A. 


B. 


GENERATOR-SET PERFORMANCE: 


Steady-State Voltage Operational Bandwidth: 4 percent of rated output voltage from no 
load to full load. 


Steady-State Voltage Modulation Frequency: Less than 1 Hz. 


Transient Voltage Performance: Not more than 20 percent variation for 50 percent 
step-load increase or decrease. Voltage shall recover and remain within the steady-state 
operating band within three seconds. 


Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no 
load to full load. 


Steady-State Frequency Stability: When system is operating at any constant load within 
the rated load, there shall be no random speed variations outside the steady-state 
operational band and no hunting or surging of speed. 


Transient Frequency Performance: Less than 5 percent variation for a 50 percent step- 
load increase or decrease. Frequency shall recover and remain within the steady-state 
operating band within five seconds. 


Output Waveform: At no load, harmonic content measured line to line or line to neutral 
shall not exceed 5 percent total and 3 percent for single harmonics. The telephone 
influence factor, determined according to NEMA MG 1, shall not exceed 50 percent. 


Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output 
terminals, the system shall supply a minimum of 250 percent of rated full-load current 
for not less than 10 seconds and then clear the fault automatically, without damage to 
generator system components. 


Start Time: Comply with NFPA 110, Type 10, system requirements. 


SERVICE CONDITIONS: 


Environmental Conditions: Engine-generator system shall withstand the following 
environmental conditions without mechanical or electrical damage or degradation of 
performance capability: 


1. Ambient Temperature: Minus 5 to plus 40 deg C. 
2. Relative Humidity: 0 to 95 percent. 
3. Altitude: Sea level to 1000 feet. 


ENGINE: 


Rated Engine Speed: 1800 rpm. 


Fuel: Natural Gas 
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Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s). 


Lubrication System: The following items are mounted on engine or skid: 


1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and 
smaller while passing full flow. 

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 
temperature. Unit shall be capable of full flow and is designed to be fail-safe. 

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 


container with no disassembly and without use of pumps, siphons, special tools, 
or appliances. 


Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket 
system. Comply with NFPA 110 requirements for Level 1 equipment for heater 
capacity. 


Governor: Adjustable isochronous, with speed sensing. 
ENGINE COOLING SYSTEM: 
Radiator: Vertical or Horizontal air discharge. Unit is rated for specified coolant. 
1. Radiator Core Tubes: Nonferrous-metal construction other than aluminum. 
Size of Radiator: Adequate to contain expansion of total system coolant from 
cold start to 110 percent load condition. 


3. Fan: Driven by multiple belts from engine shaft. 


Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, 
with anticorrosion additives as recommended by engine manufacturer. 


Radiator: Rated for specified coolant. 


Description: Closed loop, liquid cooled, with radiator factory mounted on engine- 
generator-set mounting frame and integral engine-driven coolant pump. 


Expansion Tank: Constructed of welded steel plate and rated to withstand maximum 
closed-loop coolant system pressure for engine used. Equip with gauge glass and 
petcock. 


Temperature Control: Self-contained, thermostatic-control valve modulates coolant 
flow automatically to maintain optimum constant coolant temperature as recommended 


by engine manufacturer. 


Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer 
covering of aging-, ultraviolet-, and abrasion-resistant fabric. 


1. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F 
(82 deg C), and non-collapsible under vacuum. 
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End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 
equipment connections. 


ENGINE EXHAUST SYSTEM: 


Muffler: Critical type, sized as recommended by engine manufacturer; sound level 
measured at a distance of 10 feet (3 m) from exhaust discharge shall be 75 dBA or less. 


Condensate Drain for Muffler: Schedule 40, black steel pipe connected to muffler drain 
outlet through a petcock. 


Connection from Engine to Exhaust System: Flexible section of corrugated stainless- 
steel pipe. 


Connection from Exhaust Pipe to Muffler: Stainless-steel expansion joint with liner. 


Exhaust Piping External to Engine: ASTM A 53/A 53M, Schedule 40, welded, black 
steel, with welded joints and fittings. 


COMBUSTION-AIR INTAKE: 


1. 


Description: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter 
element and "blocked filter" indicator. 


STARTING SYSTEM: 


Description: 12 Volt electric with negative ground and including the following items: 


1. 


Components: Sized so they will not be damaged during a full engine-cranking 
cycle with ambient temperature at maximum specified in "Environmental 
Conditions" Paragraph in "Service Conditions" Article. 

Cranking Motor: Heavy-duty unit that automatically engages and releases from 
engine flywheel without binding. 

Cranking Cycle: As required by NFPA 110 for system level specified. 

Battery: Adequate capacity within ambient temperature range specified in 
"Environmental Conditions" Paragraph in "Service Conditions" Article to provide 
specified cranking cycle at least three times without recharging. 

Battery Cable: Size as recommended by engine manufacturer for cable length 
indicated. Include required interconnecting conductors and connection 
accessories. 

Battery Compartment: Factory fabricated of metal with acid-resistant finish and 
thermal insulation. Thermostatically controlled heater shall be arranged to 
maintain battery above 10 degC regardless of external ambient temperature 
within range specified in "Environmental Conditions" Paragraph in "Service 
Conditions" Article. Include accessories required to support and fasten batteries 
in place. 
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7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 
regulation and 35-A minimum continuous rating. 

8. Battery Charger: Current-limiting, automatic-equalizing and float-charging type. 
Unit shall comply with UL 1236 and include the following features: 


a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically 
after battery has lost charge until an adjustable equalizing voltage is 
achieved at battery terminals. Unit shall then be automatically switched to a 
lower float-charging mode and shall continue to operate in that mode until 
battery is discharged again. 

b. | Automatic Temperature Compensation: Adjust float and equalize voltages 
for variations in ambient temperature from minus 40 deg C to plus 60 deg C 
to prevent overcharging at high temperatures and undercharging at low 
temperatures. 

c. Automatic Voltage Regulation: Maintain constant output voltage regardless 
of input voltage variations up to plus or minus 10 percent. 

d. | Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate 
charging rates. 

e. Safety Functions: Sense abnormally low battery voltage and close contacts 
providing low battery voltage indication on control and monitoring panel. 
Sense high battery voltage and loss of ac input or dc output of battery 
charger. Either condition shall close contacts that provide a battery-charger 
malfunction indication at system control and monitoring panel. 

1a Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet. 


2.10 CONTROL AND MONITORING: 


A. 


Functional Description: When mode-selector switch on the control and monitoring 
panel is in the automatic position, remote-control contacts in one or more separate 
automatic transfer switches initiate starting and stopping of the generator set. When 
mode-selector switch is switched to the on position, the generator set starts. The off 
position of the same switch initiates generator-set shutdown. When generator set is 
running, specified system or equipment failures or derangements automatically shut 
down the generator set and initiate alarms. Operation of a remote emergency-stop 
switch also shuts down the generator set. 


Configuration: Operating and safety indications, protective devices, basic system 
controls, and engine gages shall be grouped in a common control and monitoring panel 


mounted on the generator set. Mounting method shall isolate the control panel from 
generator-set vibration. 


Indicating and protective devices and controls shall include those required by 
NFPA 110 for a Level 1 system, and the following: 


Indicating and Protective Devices and Controls: 


1. AC voltmeter. 
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2 AC ammeter. 

3 AC frequency meter. 

4. DC voltmeter (alternator battery charging). 
5.  Engine-coolant temperature gage. 

6 Engine lubricating-oil pressure gage. 

7 Running-time meter. 

8. |Ammeter-voltmeter, phase-selector switch(es). 
9.  Generator-voltage adjusting rheostat. 

10. Start-stop switch. 

11. Overspeed shutdown device. 

12. Coolant high-temperature shutdown device. 
13. Coolant low-level shutdown device. 

14. Oil low-pressure shutdown device. 

15. Generator overload. 


E. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 
include wiring required to support specified items. Locate sensors and other supporting 
items on engine or generator, unless otherwise indicated. 


F. Common Remote Audible Alarm: Signal the occurrence of any events listed below 
without differentiating between event types. Connect so that after an alarm is silenced, 
clearing of initiating condition will reactivate alarm until silencing switch is reset. 


Engine high-temperature shutdown. 
Lube-oil low-pressure shutdown. 
Overspeed shutdown. 

Remote emergency-stop shutdown. 
Engine high-temperature prealarm. 
Lube-oil low-pressure prealarm. 
Low coolant level. 

Overcrank shutdown. 

9. Coolant low-temperature alarm. 
10. Control switch not in auto position. 
11. Battery-charger malfunction alarm. 
12. Battery low-voltage alarm. 
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G. Remote Alarm Annunciator: Comply with NFPA 99. Labeled LED shall identify each 
alarm event. Common audible signal shall sound for alarm conditions. Silencing 
switch in face of panel shall silence signal without altering visual indication. Connect 
so that after an alarm is silenced, clearing of initiating condition will reactivate alarm 
until silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting 
type to suit mounting conditions indicated. 


2.11 GENERATOR OVERCURRENT AND FAULT PROTECTION: 


A. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; 
complying with NEMA AB 1 and UL 489. 
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2.02 


Tripping Characteristic: Designed specifically for generator protection. 

Trip Rating: Matched to generator rating. 

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other 
protective devices. 

4. Mounting: Adjacent to or integrated with control and monitoring panel. 


NO 


Generator Protector: Microprocessor-based unit that continuously monitors current 
level in each phase of generator output, integrates generator heating effect over time, 
and predicts when thermal damage of the alternator will occur. When signaled by the 
protector or other generator-set protective devices, a shunt-trip device in the generator 
disconnect switch shall open the switch to disconnect the generator from the load 
circuits. Protector shall perform the following functions: 


1. Initiates a generator overload alarm when the generator has operated at an 
overload equivalent to 110 percent of full-rated load for 60 seconds. Indication 
for this alarm is integrated with other generator-set malfunction alarms. 

2. Under single or three-phase fault conditions, regulates the generator to 300 
percent of rated full-load current for up to 10 seconds. 

3. As the overcurrent heating effect on the generator approaches the thermal damage 
point of the unit, the protector switches the excitation system off, opens the 
generator disconnect device, and shuts down the generator set. 

4. Senses clearing of a fault by other overcurrent devices and controls recovery of 
rated voltage to avoid overshoot. 


Ground-Fault Indication: Comply with NFPA 70, Article 700-7(d). Integrate ground- 
fault alarm indication with other generator-set alarm indications. 


GENERATOR, EXCITER, AND VOLTAGE REGULATOR: 


Comply with NEMA MG 1 and specified performance requirements. 


Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be 
rotated integrally with generator rotor. 


Electrical Insulation: Class H or Class F. 


Stator-Winding Leads: Brought out to terminal box to permit future reconnection for 
other voltages if required. 


Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated 
capacity. 


Excitation shall use no slip or collector rings, or brushes, and shall be arranged to 
sustain generator output under short-circuit conditions as specified. 


Enclosure: Drip proof. 
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H. Instrument Transformers: Mounted within generator enclosure. 


I. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 
specified. 
1. | Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 


percent adjustment of output-voltage operating band. 


J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings 
above dew point. 


K.  Windings: Two-thirds pitch stator winding and fully linked amortisseur winding. 
L. Subtransient Reactance: 12 percent, maximum. 
2.13 OUTDOOR GENERATOR-SET ENCLOSURE: 


A. Description: Vandal-resistant, weatherproof steel housing, wind resistant up to 100 
mph (160 km/h). Multiple panels shall be lockable and provide adequate access to 
components requiring maintenance. Panels shall be removable by one person without 
tools. Instruments and control shall be mounted within enclosure. 


B. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system 
components within required limits when unit operates at 110 percent of rated load for 2 
hours with ambient temperature at top of range specified in system service conditions. 


1. Louvers: Fixed-engine cooling-air inlet and discharge. Storm-proof and 
drainable louvers prevent entry of rain and snow. 

2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be 
closed to reduce enclosure heat loss in cold weather when unit is not operating. 


C. Interior Lights with Switch: Factory-wired, vaporproof-type fixtures within housing; 
arranged to illuminate controls and accessible interior. Arrange for external electrical 
connection. 

D. Convenience Outlets: Factory wired. Arrange for external electrical connection. 


2.14 FINISHES: 


A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard enamel over 
corrosion-resistant pretreatment and compatible standard primer. 


2.15 SOURCE QUALITY CONTROL: 
A. Prototype Testing: Factory test engine-generator set using same engine model, 


constructed of identical or equivalent components and equipped with identical or 
equivalent accessories. 
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C. 


1. Tests: Comply with NFPA 110, Level 1 energy converters in Paragraphs 3.2.1, 
3.2 14,and 3.2.1.2, 

2. Generator Tests: Comply with IEEE 115. 

3. | Components and Accessories: Items furnished with installed unit that are not 
identical to those on tested prototype shall have been factory tested to demonstrate 
compatibility and reliability. 


Project-Specific Equipment Tests: Before shipment, factory test engine-generator set 
and other system components and accessories manufactured specifically for this Project. 
Perform tests at rated load and power factor. Include the following tests: 


Full load run. 

Maximum power. 

Voltage regulation. 

Transient and steady-state governing. 

Single-step load pickup. 

Safety shutdown. 

Observation of Factory Tests: Provide 14 days' advance notice of tests and 
opportunity for observation of tests by Owner's representative. 
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Report factory test results within 10 days of completion of test. 


PART 3 - EXECUTION 


3.01 


A. 


C: 


EXAMINATION: 


Examine areas, equipment bases, and conditions, with Installer present, for compliance 
with requirements for installation and other conditions affecting packaged engine- 
generator performance. 


Examine roughing-in of piping systems and electrical connections. Verify actual 
locations of connections before packaged engine-generator installation. 


Proceed with installation only after unsatisfactory conditions have been corrected. 


3.02 CONCRETE BASES: 


A. 


3.03 


A. 


Coordinate size and location of concrete bases. Verify structural requirements with 
structural engineer. 


Concrete base is specified in Division 16 Section "Basic Electrical Materials and 
Methods," and concrete materials and installation requirements are specified in 
Division 3. 


INSTALLATION: 


Comply with packaged engine-generator manufacturers' written installation and 
alignment instructions and with NFPA 110. 
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B. _ Install packaged engine generators level on concrete base. 


1. Vibration Isolation: Mount packaged engine generators on manufacturers 
recommended vibration isolation. 


C. Install packaged engine generator to provide access, without removing connections or 
accessories, for periodic maintenance. 


D. Install cooling-system piping, accessories, hangers and supports, and anchors for 
complete installation. 


1. Install the following pipe attachments: 


a. Adjustable steel clevis hangers for individual horizontal piping less than 20 


feet long. 

b. Adjustable roller hangers and spring hangers for individual horizontal 
piping 20 feet or longer. 

c. Spring hangers to support vertical runs. 


2. ‘Install hangers for steel piping with the following maximum spacing and 
minimum rod sizes: 


a. NPS | and Smaller: Maximum span, 7 feet; minimum rod size, 1/4 inch. 
b. = NPS 1-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch. 
c. NPS 2 and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch. 


3. Support cooling-system piping with pipe hangers spaced horizontally and at each 
floor vertically. 

4. Restrain cooling-system piping with cable-type bracing assemblies. 

5. Extend drain piping from heat exchangers to point of disposition. 


E. Install exhaust-system piping. Extend to point of termination outside structure. Size 
piping according to manufacturer's written instructions. 


1. Install condensate drain piping for engine exhaust system. Extend drain piping 
from low points of exhaust system and from muffler to condensate traps and to 
point of disposition. 

2. Support exhaust piping and muffler with pipe hangers spaced a maximum of 20 
feet horizontally. 

3. Restrain exhaust piping and mufflers with cable-type bracing assemblies. 


F. — Electrical Wiring: Install electrical devices furnished by equipment manufacturers but 
not specified to be factory mounted. 


3.04 CONNECTIONS: 


A. Drawings indicate general arrangement of piping and specialties. The following are 
specific connection requirements: 
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3.05 


A. 


1. Install fuel, cooling-system, and exhaust-system piping adjacent to packaged 
engine generator to allow service and maintenance. 

2. Connect cooling-system water supply and drain piping to gas engine heat 
exchangers. Install flexible connectors at connections to engine generator and 
remote radiator. 

3. Connect fuel piping to engines with a gate valve and union. 

a. _Natural- and LP-gas piping, valves, and specialties for gas distribution 
outside the building are specified in Division 15. 


4. Connect exhaust-system piping to engines. 


Ground equipment according to Division 16 Section “Electrical Work — General 
Provisions”. 


Connect wiring according to Division 16 Section "Conductors and Cables." 
Tighten electrical connectors and terminals according to manufacturer's published 


torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 


IDENTIFICATION: 


Identify system components according to Division 16 Section "Basic Electrical 
Materials and Methods." 


3.06 FIELD QUALITY CONTROL: 


A. 


Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, 
including connections, and to assist in field testing. Report results in writing. 


Perform the following field tests and inspections and prepare test reports: 


1. Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Sections 7.15.2.1 and 7.22.1 (except for vibration baseline test). 
Certify compliance with test parameters. 

2. Perform tests recommended by manufacturer. 

3. |NFPA110 Acceptance Tests: Perform tests required by NFPA 110 that are 
additional to those specified here including, but not limited to, the following: 


a. Single-step full-load pickup test. 


4. Battery Tests: Equalize charging of battery cells according to manufacturer's 
written instructions. Record individual cell voltages. 


a. Measure charging voltage and voltages between available battery terminals 


for full-charging and float-charging conditions. Check electrolyte level and 
specific gravity under both conditions. 
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b. — Test for contact integrity of all connectors. Perform an integrity load test 
and a capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after discharge. 

d. Verify that measurements are within manufacturer's specifications. 


5.  Battery-Charger Tests: Verify specified rates of charge for both equalizing and 
float-charging conditions. 

6. System Integrity Tests: Methodically verify proper installation, connection, and 
integrity of each element of engine-generator system before and during system 
operation. Check for air, exhaust, and fluid leaks. 

7. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 

40-inch wg. Connect to exhaust line close to engine exhaust manifold. Verify 

that back pressure at full-rated load is within manufacturer's written allowable 
limits for the engine. 

Exhaust Emissions Test: Comply with applicable government test criteria. 

9. | Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to 
measure voltage and frequency transients for 50 and 100 percent step-load 
increases and decreases and verify that performance is as specified. 

10. Harmonic-Content Tests: Measure harmonic content of output voltage under 25 
percent and at 100 percent of rated linear load. Verify that harmonic content is 
within specified limits. 

11. Noise Level Tests: Measure A-weighted level of noise emanating from 
generator-set installation, including engine exhaust and cooling-air intake and 
discharge, at two locations on the property line, and compare measured levels 
with required values. 
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Coordinate tests with tests for transfer switches and run them concurrently. 


Test instruments shall have been calibrated within the last 12 months, traceable to 
standards of the National Institute for Standards and Technology, and adequate for 
making positive observation of test results. Make calibration records available for 
examination on request. 


Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 


Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 


Test and adjust controls and safeties. Replace damaged and malfunctioning controls 
and equipment. 


Remove and replace malfunctioning units and retest as specified above. 


Retest: Correct deficiencies identified by tests and observations and retest until 
specified requirements are met. 
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J. Report results of tests and inspections in writing. Record adjustable relay settings and 
measured insulation resistances, time delays, and other values and observations. Attach 
a label or tag to each tested component indicating satisfactory completion of tests. 
3.07 STARTUP SERVICE: 


A. Engage a factory-authorized service representative to perform startup service. 


1. 1-day start-up testing 
2. One % day installation supervision 
3. One '% day O & M review and operations instructions 


B. Inspect field-assembled components and equipment installation, including piping and 
electrical connections. Report results in writing. 


C. Complete installation and startup checks according to manufacturer's written 
instructions. 


3.08 DEMONSTRATION: 
A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain packaged engine generators. Refer to 


Division 1 Section "Closeout Procedures." 


1. Coordinate this training with that for transfer switches. 


END OF SECTION 
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SECTION 16289 


SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 


PART 1 - GENERAL 


1.03 


SUMMARY: 


Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution 
and control equipment. 


ACTION SUBMITTALS: 
Product Data: For each type of product. 


1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested 
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD 
requirements, model numbers, system voltages, and modes of protection. 


INFORMATIONAL SUBMITTALS: 
Field quality-control reports. 


Sample Warranty: For manufacturer's special warranty. 


CLOSEOUT SUBMITTALS: 


Maintenance data. 


WARRANTY: 


Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in 
materials or workmanship within specified warranty period. 


1. | Warranty Period: Five years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.01 


C; 


GENERAL SPD REQUIREMENTS: 


SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 


Comply with NFPA 70. 


Comply with UL 1449. 
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D. MCOV of the SPD shall be the nominal system voltage. 
2.02 SERVICE ENTRANCE SUPPRESSOR: 


A. Manufacturers: Subject to compliance with requirements, provide products by one of 


the following: 

1. ABBUSA. 

2. Current Technology Inc. 

3. Eaton. 

4. — General Electric Company. 

5. Square D; by Schneider Electric. 


B. SPDs: Comply with UL 1449, Type 1. 
1. SPDs with the following features and accessories: 


a. Integral disconnect switch. 

b. — Internal thermal protection that disconnects the SPD before damaging 
internal suppressor components. 

c. Indicator light display for protection status. 


C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating 
per phase shall not be less than 200 kA. The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 


D. Protection modes and UL 1449 VPR for grounded wye circuits with 480 Y/277 V, three- 
phase, four-wire circuits shall not exceed the following: 


1. Line to Neutral: 1200 V for 480Y/277 V. 
2s Line to Ground: 1200 V for 480Y/277 V. 
3, Line to Line: 2000 V for 480Y/277 V. 

E. SCCR: Equal or exceed 200 kA. 


F. —_ Inominal Rating: 20 kA. 
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2.03 PANEL SUPPRESSORS: 


A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 


the following]: 

1. Current Technology Inc. 

2. Eaton. 

3. General Electric Company. 

4. Schneider Electric USA, Inc. 

5. Square D; by Schneider Electric. 


B. SPDs: Comply with UL 1449, Type 1. 


1. Include LED indicator lights for power and protection status. 
2. Internal thermal protection that disconnects the SPD before damaging internal 
suppressor components. 


C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating 
per phase shall not be less than 100 kA. The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 


D. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, three- 
phase, four-wire circuits shall not exceed the following: 


Line to Neutral: 700 V for 208Y/120 V. 
Line to Ground: 700 V for 208Y/120 V. 
Neutral to Ground: 700 V for 208Y/120 V. 
Line to Line: 1200 V for 208Y/120 V 
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E. | SCCR: Equal or exceed 100 kA. 


F. — Inominal Rating: 20 kA. 
2.04 §ENCLOSURES: 


A. Indoor Enclosures: NEMA 250, Type 1. 
PART 3 - EXECUTION 


3.01 INSTALLATION: 
A. Comply with NECA 1. 


B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD. 
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C. Install SPDs with conductors between suppressor and points of attachment as short and 
straight as possible and adjust circuit-breaker positions to achieve shortest and 
straightest leads. Do not splice and extend SPD leads unless specifically permitted by 
manufacturer. Do not exceed manufacturer's recommended lead length. Do not bond 
neutral and ground. 


D. Use crimped connectors and splices only. Wire nuts are unacceptable. 


E. Complete startup checks according to manufacturer's written instructions. Energize 
SPDs after power system has been energized, stabilized, and tested. 


3.02 FIELD QUALITY CONTROL: 


A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative. 


1. | Compare equipment nameplate data for compliance with Drawings and 
Specifications. 

2. Inspect anchorage, alignment, grounding, and clearances. 

3. Verify that electrical wiring installation complies with manufacturer's written 


installation requirements. 
B. AnSPD will be considered defective if it does not pass tests and inspections. 


C. Prepare test and inspection reports. 


3.03 DEMONSTRATION: 


A. Train Owner's maintenance personnel to operate and maintain SPDs. 


END OF SECTION 
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SECTION 16414 
AUTOMATIC TRANSFER SWITCHES 


PART 1 — GENERAL 


1.01 


1.02 


1.03 


1.04 


GENERAL PROVISIONS: 


A. Requirements of general conditions of this Specification apply to work of this 
Section. Attention is directed to other Divisions of this Specification which affect 
the work of this Section. All applicable paragraphs of sections that apply, 
whether specifically referred to or not, shall be considered as part of this Section. 


SCOPE: 


A. Furnish and install the automatic transfer switch to automatically transfer between 
the normal and standby power source. Transfer switch shall be compatible with 
the existing Kohler Generator. 


APPLICABLE STANDARDS: 


A. The automatic transfer switches covered by these specifications shall be designed, 
tested, and assembled in strict accordance with all applicable standards of ANSI, 
UL, IEEE and NEMA. 


SUBMITTALS: 


A. Manufacturer shall submit shop drawings for review, which shall include the 
following, as a minimum: 


1. Descriptive literature 
Plan, elevation, side, and front view arrangement drawings, including 
overall dimension, weights and clearances, as well as mounting or 
anchoring requirements and conduit entrance locations. 

2: Schematic diagrams. 

4. Wiring diagrams. 

s: Accessory list. 


PART 2- PRODUCTS 


2.01 


MANUFACTURERS: 


A. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
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Caterpillar; Engine Div. 

Generac Power Systems, Inc. 

Kohler Co; Generator Division. 

Onan Corp./Cummins Power Generation; Industrial Business Group 
Transfer switch shall be compatible with existing Kohler Generator 


2.02 CONSTRUCTION: 


A. General 


1. 


The automatic transfer switch shall be furnished as shown on the 
drawings. Voltage and continuous current ratings and number of poles 
shall be as shown. 


2. The transfer switch shall be mounted ina NEMA 1 enclosure, unless 
otherwise indicated. Enclosures shall be fabricated from 12 gauge steel. 
The enclosure shall be sized to exceed minimum wire bending space 
required by UL 1008. 

Be The transfer switch shall be equipped with an internal welded steel pocket, 
housing an operations and maintenance manual. 

4. The transfer switch shall be top and bottom accessible. 

>! The main contacts shall be capable of being replaced without removing 
the main power cables. 

6. The main contacts shall be visible for inspection without any major 
disassembly of the transfer switch. 

re All bolted bus connections shall have Belleville compression type 
washers. 

8. When a solid neutral is required, a fully rated bus bar with required AL- 
CU neutral lugs shall be provided. 

9. Control components and wiring shall be front accessible. All control wires 
shall be multiconductor 18 gauge 600 volt SIS switchboard type point to 
point harness. All control wire terminations shall be identified with tubular 
sleeve-type markers. 

10. The switch shall be equipped with 90 degrees C rated copper/aluminum 
solderless mechanical type lugs. 

11. The complete transfer switch assembly shall be factory tested to ensure 
proper operation and compliance with the specification requirements. A 
copy of the factory test report shall be available upon request. 

B. Automatic Transfer Switch 
1. The transfer switch shall be double throw, actuated by two electric 
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operators momentarily energized, and connected to the transfer 
mechanism by a simple over center type linkage. 
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The normal and emergency contacts shall be positively interlocked 
mechanically and electrically to prevent simultaneous closing. Main 
contacts shall be mechanically locked in both the normal and emergency 
positions without the use of hooks, latches, magnets, or springs, and shall 
be silver-tungston alloy. Separate arcing contacts with magnetic blowouts 
shall be provided on all transfer switches. Interlocked, molded case circuit 
breakers or contactors are not acceptable. 

The transfer switch shall be equipped with a safe external manual 
operator, designed to prevent injury to operating personnel. The manual 
operator shall provide the same contact to contact transfer speed as the 
electrical operator to prevent a flashover from switching the main contacts 
slowly. The external manual operator shall be safely operated from outside 
of the transfer switch enclosure while the enclosure door is closed. 


Automatic Transfer Switch Controls 


1. 


The transfer switch shall be equipped with a microprocessor based control 
system, to provide all the operational functions of the automatic transfer 
switch. The controller shall have two asynchronous serial ports. The 
controller shall have a real time clock with Nicad battery back-up. 

The CPU shall be equipped with self diagnostics which perform periodic 
checks of the memory I/O and communication circuits, with a 
watchdog/power fail circuit 

The controller shall use industry standard open architecture 
communication protocol for high speed serial communications via 
multidrop connection to other controllers and to a master terminal with up 
to 4000 ft of cable, or further, with the addition of a communication 
repeater. The serial communication port shall be RS422/485 compatible. 
The serial communication port shall allow interface to either the 
manufacturer’s or the owner’s furnished remote supervisory control. 

The controller shall have password protection required to limit access to 
qualified and authorized personnel. 

The controller shall include a 20 character, LCD display, with a keypad, 
which allows access to the system. 

The controller shall include three phase over/under voltage, over/under 
frequency, phase sequence detection and phase differential monitoring on 
both normal and emergency sources. 

The controller shall be capable of storing the following records in memory 
for access either locally or remotely: 


a. Number of hours transfer switch is in the emergency position (total 
since record reset). 

b. Number of hours emergency power is available (total since record 
reset). 


Total transfer in either direction (total since record reset). 
Date, time, and description of the last four source failures. 
Date of the last exercise period. 

Date of record reset. 
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Sequence of Operation 


1. 


When the voltage on any phase of the normal source drops below 80% or 
increases to 120%, or frequency drops below 90%, or increase to 110%, or 
20% voltage differential between phases occurs, after a programmable 
time delay period of 0-9999 seconds factory set at 3 seconds to allow for 
momentary dips, the engine starting contacts shall close to start the 
generating plant. 

The transfer switch shall transfer to emergency when the generating plant 
has reached specified voltage and frequency on all phases. 

After restoration of normal power on all phases to a preset value of at least 
90% to 110% of rated voltage, and at least 95% to 105% of rated 
frequency, and voltage differential is below 20%, an adjustable time delay 
period of 0-9999 seconds (factory set at 300 seconds) shall delay 
retransfer to allow stabilization of normal power. If the emergency power 
source should fail during this time delay period, the switch shall 
automatically return to the normal source. 

After retransfer to normal, the engine generator shall be allowed to operate 
at no load for a programmable period of 0-9999 seconds, factory set at 300 
seconds. 


Automatic Transfer Switch Accessories 


1. 


Programmable three phase sensing of the normal source set to pickup at 
90% and dropout at 80% of rated voltage and overvoltage to pickup at 
120% and dropout out at 110% of rated voltage. Programmable frequency 
pickup at 95% and dropout at 90% and over frequency to pickup at 110% 
and dropout at 105% of rated frequency. Programmable voltage 
differential between phases, set at 20%, and phase sequence monitoring. 
Programmable three phase sensing of the emergency source set to pickup 
at 90% and dropout at 80% of rated voltage and overvoltage to pickup at 
120% and dropout out at 110% of rated voltage programmable frequency 
pickup at 95% and dropout at 90% and over frequency to pickup at 110% 
and dropout at 105% of rated frequency. Programmable voltage 
differential between phases set at 20%, and phase sequence monitoring. 
Time delay for override of momentary normal source power outages 
(delays engine start signal and transfer switch operation). Programmable 
0-9999 seconds. Factory set at 3 seconds, if not otherwise specified. 
Time delay to control contact transition time on transfer to either source. 
Programmable 0-9999 seconds, factory set at 3 seconds. 

Time delay on retransfer to normal, programmable 0-9999 seconds, 
factory set at 300 seconds if not otherwise specified, with overrun to 
provide programmable 0-9999 second time delay, factory set at 300 
seconds, unloaded engine operation after retransfer to normal. 

Time delay on transfer to emergency, programmable 0-9999 seconds, 
factory set at 3 seconds. 
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13. 


14. 


15. 


16. 


17. 


18. 


A maintained type load test switch shall be included to simulate a normal 
power failure, keypad initiated. 

A remote type load test switch shall be included to simulate a normal 
power failure, remote switch initiated. 

A time delay bypass on retransfer to normal shall be included. Keypad 
initiated. 

Contact, rated 10 Amps 30 volts DC, to close on failure of normal source 
to initiate engine starting. 

Contact, rated 10 Amps 30 volts DC, to open on failure of normal source 
for customer functions. 

Light emitting diodes shall be mounted on the microprocessor panel to 
indicate: switch is in normal position, switch is in emergency position and 
controller is running. 

A plant exerciser shall be provided with (10) 7 day events, programmable 
for any day of the week and (24) calendar events, programmable for any 
month/day, to automatically exercise generating plant programmable in 
one minute increments. Also include selection of either "no load" (switch 
will not transfer) or "load" (switch will transfer) exercise period. Keypad 
initiated. 

Provision to select either "no commit" or "commit" to transfer operation in 
the event of a normal power failure shall be included. In the "no commit 
position," the load will transfer to the emergency position unless normal 
power returns before the emergency source has reach 90% of it's rated 
values (switch will remain in normal). In the "commit position" the load 
will transfer to the emergency position after any normal power failure. 
Keypad initiated. 

Two auxiliary contacts rated 10 Amp, 120 volts AC (for switches 100 to 
800 amps) 15 amp, 120 volts AC (for switches 1000 to 4000 amps), shall 
be mounted on the main shaft, one closed on normal, the other closed on 
emergency. Both contacts will be wired to a terminal strip for ease of 
customer connections. 

A three phase digital LCD voltage readout, with 1% accuracy shall display 
all three separate phase to phase voltages simultaneously, for both the 
normal and emergency source. 

A digital LCD frequency readout with 1% accuracy shall display 
frequency for both normal and emergency source. 

An LCD readout shall display normal source and emergency source 
availability. 


Manufacturer 


1. 


The transfer switch manufacturer shall employ a nationwide factory- 
direct, field service organization, available on a 24-hour a day, 365 days a 
year, call basis. 

The manufacturer shall include an 800 telephone number, for field 
servicecontact, affixed to each enclosure. 
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PART 3 - EXECUTION 
3.01 INSTALLATION: 


A. Automatic Transfer Switches shall be provided with adequate lifting means for 
ease of installation of wall or floor mounted enclosures. 


B. Provide access and working space as indicated or as required. 
3.02 ADJUSTMENTS: 


A. Tighten assembled bolted connections with appropriate tools to manufacturer's 
torque recommendations prior to first energization. 


END OF SECTION 
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SECTION 16442 


PANELBOARDS 


PART 1 - GENERAL 


1.01 


1.02 


1.03 


mo Oo BD S 


RELATED DOCUMENTS: 

Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

SUMMARY: 


This Section includes load centers and panelboards, overcurrent protective devices, and 
associated auxiliary equipment rated 600 V and less for the following types: 


1. Lighting and appliance branch-circuit panelboards. 
2. Distribution panelboards. 

3. Transient voltage surge suppressor panelboards. 
DEFINITIONS: 

EMI: Electromagnetic interference. 

GFCI: Ground-fault circuit interrupter. 

RFI: Radio-frequency interference. 

RMS: Root mean square. 

SPDT: Single pole, double throw. 


TVSS: Transient voltage surge suppressor. 


SUBMITTALS: 
Product Data: For each type of panelboard, overcurrent protective device, TVSS 
device, accessory, and component indicated. Include dimensions and manufacturers' 


technical data on features, performance, electrical characteristics, ratings, and finishes. 


Shop Drawings: For each panelboard and related equipment. 
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1. Dimensioned plans, elevations, sections, and details. Show tabulations of 
installed devices, equipment features, and ratings. Include the following: 


a Enclosure types and details for types other than NEMA 250, Type 1. 

b. — Bus configuration, current, and voltage ratings. 

c.  Short-circuit current rating of panelboards and overcurrent protective 
devices. 


UL listing for series rating of installed devices. 
e. Features, characteristics, ratings, and factory settings of individual 
overcurrent protective devices and auxiliary components. 


2. Wiring Diagrams: Diagram power, signal, and control wiring and differentiate 
between manufacturer-installed and field-installed wiring. 


C. Manufacturer Seismic Qualification Certification: Submit certification that 
panelboards, overcurrent protective devices, accessories, and components will 
withstand seismic forces Include the following: 


1. Basis of Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
2. The term "withstand" means "the unit will remain in place without separation of 


internal and external parts during a seismic event and the unit will be fully 
operational after the event." 

3. | Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

4. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 


D. Qualification Data: Submit data for testing agencies indicating that they comply with 
qualifications specified in "Quality Assurance" Article. 


E. Field Test Reports: Submit written test reports and include the following: 


1. Test procedures used. 
. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 
comply with requirements. 


F. _ Panelboard Schedules: For installation in panelboards. Submit final versions after load 
balancing. 


G. Maintenance Data: For panelboards and components to include in maintenance 
manuals specified in Division 1. In addition to requirements specified in Division 1 
Section "Contract Closeout," include the following: 


1. Manufacturer's written instructions for testing and adjusting overcurrent 
protective devices. 
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1.05 


1.06 


1.07 


A. 


2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device. 

QUALITY ASSURANCE: 

Testing Agency Qualifications: Testing agency that is a member company of the 

International Electrical Testing Association and that is acceptable to authorities having 

jurisdiction. 

Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 


Comply with NEMA PB 1. 


Comply with NFPA 70. 


COORDINATION: 
Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and other 


types of equipment, raceways, piping, and encumbrances to workspace clearance 
requirements. 


EXTRA MATERIALS: 


Keys: Six spares of each type of panelboard cabinet lock. 


PART 2 - PRODUCTS 


2.01 


MANUFACTURERS: 


Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 


1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and 
Accessories: 
a. Eaton Corp.; Cutler-Hammer Products. 
b. General Electric Co.; Electrical Distribution & Control Div. 
c. Siemens Energy & Automation, Inc. 
d. Square D Co. 
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2. | TVSS Panelboards: 
a. Current Technology, Inc. 
b. — Liebert Corporation. 
2.02 FABRICATION AND FEATURES: 


A. Enclosures: Flush- and surface mounted cabinets. NEMA PB 1, Type 1, to meet 
environmental conditions at installed location. 


1. Outdoor Locations: NEMA 250, Type 3R. 
2. Other Wet or Damp Indoor Locations: NEMA 250, Type 4. 
3. Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C. 


B. _ Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 


C. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. 


D. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or 
primer coat. 


E. Directory Card: With transparent protective cover, mounted inside metal frame, inside 
panelboard door. 


F. Bus: Hard-drawn copper, 98 percent conductivity. 
Main and Neutral Lugs: Mechanical type suitable for use with conductor material. 


H. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground 
conductors; bonded to box. 


I. Service Equipment Label: UL labeled for use as service equipment for panelboards 
with main service disconnect switches. 


J. Future Devices: Mounting brackets, bus connections, and necessary appurtenances 
required for future installation of devices. 


K. — Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor. 


L. Gutter Barrier: Arrange to isolate individual panel sections. 
M. Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction 


box equipped with ground and neutral terminal buses. 
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2.03 


2.04 


2.06 


2.07 


Feed-through Lugs: Mechanical type suitable for use with conductor material. Locate 
at opposite end of bus from incoming lugs or main device. 

PANELBOARD SHORT-CIRCUIT RATING: 

UL label indicating series-connected rating with integral or remote upstream devices. 
Include size and type of upstream device allowable, branch devices allowable, and UL 


series-connected short-circuit rating. 


Fully rated to interrupt symmetrical short-circuit current available at terminals. 


LOAD CENTERS: 
Overcurrent Protective Devices: Plug-in, full-module circuit breaker. 


Conductor Connectors: Mechanical type for main, neutral, and ground lugs and buses. 


LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS: 


Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 


Doors: Front mounted with concealed hinges; secured with flush latch with tumbler 
lock; keyed alike. 
DISTRIBUTION PANELBOARDS: 


Doors: Front mounted, except omit in fused-switch panelboards; secured with vault- 
type latch with tumbler lock; keyed alike. 


Main Overcurrent Protective Devices: Circuit breaker. 
Branch overcurrent protective devices shall be one of the following: 


1, For Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers. 
For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; 
plug-in circuit breakers where individual positive-locking device requires 
mechanical release for removal. 

3. Fused switches. 


OVERCURRENT PROTECTIVE DEVICES: 


Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet 
available fault currents. 
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Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits. Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front- 
mounted, field-adjustable trip setting. 

Electronic Trip Unit Circuit Breakers: RMS sensing; field-replaceable rating 
plug; with the following field-adjustable settings: 


Instantaneous trip. 

Long- and short-time pickup levels. 

Long- and short-time time adjustments. 

Ground-fault pickup level, time delay, and I’t response. 


ao Tf 


Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through 
ratings less than NEMA FU 1, RK-S. 

Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral 
limiter-style fuse listed for use with circuit breaker; trip activation on fuse 
opening or on opening of fuse compartment door. 

GFCI Circuit Breakers: Single- and two-pole configurations with [5] [30]-mA 
trip sensitivity. 


B. Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip 
ratings, and number of poles. 


1. 


De 


Lugs: Mechanical style, suitable for number, size, trip ratings, and material of 
conductors. 

Application Listing: Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HACR for heating, air-conditioning, and 
refrigerating equipment. 

Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 
Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55 
percent of rated voltage. 


C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable 
handle. 


2.08 ACCESSORY COMPONENTS AND FEATURES: 


A. Accessory Set: Tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 


B. Portable Test Set: To test functions of solid-state trip devices without removal from 
panelboard. 
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C. 


Fungus Proofing: Permanent fungicidal treatment for panelboard interior, including 
overcurrent protective devices and other components. 


PART 3 - EXECUTION 


3.01 


3.02 


3.03 


INSTALLATION: 
Install panelboards and accessories according to NEMA PB 1.1. 
Comply with mounting and anchoring requirements as required. 


Mounting Heights: Top of trim 74-inches (1880 mm) above finished floor, unless 
otherwise indicated. 


Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards 
with fronts uniformly flush with wall finish. 


Circuit Directory: Create a directory to indicate installed circuit loads after balancing 
panelboard loads. Obtain approval before installing. Use a computer or typewriter to 
create directory; handwritten directories are not acceptable. 

Install filler plates in unused spaces. 

Provision for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty 
conduits from panelboard into accessible ceiling space or space designated to be ceiling 
space in the future. 

Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap 
with wire ties after completing load balancing. 

IDENTIFICATION: 

Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs as specified in Division 16 Section "Basic Electrical Materials and 
Methods and/or Electrical Identification." 

Panelboard Nameplates: Label each panelboard with engraved metal or laminated- 
plastic nameplate mounted with corrosion-resistant screws. 


CONNECTIONS: 


Install equipment grounding connections for panelboards with ground continuity to 
main electrical ground bus. 
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3.04 


Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 


FIELD QUALITY CONTROL: 
Prepare for acceptance tests as follows: 


1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 
2. Test continuity of each circuit. 


Testing: After installing panelboards and after electrical circuitry has been energized, 
demonstrate product capability and compliance with requirements. 


1. Procedures: Perform each visual and mechanical inspection and electrical test 
indicated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded- 
case circuit breakers. Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 


Balancing Loads: After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes as follows: 


1. | Measure as required during period of normal system loading. 
Perform load-balancing circuit changes outside normal occupancy/working 
schedule of the facility and at time directed. Avoid disrupting critical 24-hour 
services such as fax machines and on-line data-processing, computing, 
transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period. Record all load 
readings before and after changes and submit test records. 

4. Tolerance: Difference exceeding 20 percent between phase loads, within a 
panelboard, is not acceptable. Rebalance and recheck as necessary to meet this 
minimum requirement. 


ADJUSTING: 
Set field-adjustable switches and circuit-breaker trip ranges. 
CLEANING: 


On completion of installation, inspect interior and exterior of panelboards. Remove 
paint splatters and other spots. Vacuum dirt and debris; do not use compressed air to 
assist in cleaning. Repair exposed surfaces to match original finish. 


END OF SECTION 
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APPENDIX A 


GEOTECHNICAL ENGINEERING REPORT 


Weston ®) Sampson 


55 Walkers Brook Drive, Suite 100 Reading, MA 01867 (HQ) 
Tel: 978.532.1900 


June 28, 2024 


Town of Norton 

c/o Ryan Henley, PE 

Weston & Sampson Engineers, Inc. 
55 Walkers Brook Drive, Suite 100 
Reading, MA 01867 


RE: Geotechnical Engineering Report 
Elm Street Sewer Design 
Norton, Massachusetts 


Weston & Sampson Engineers, Inc. (Weston & Sampson) is pleased to present our geotechnical 
engineering report for the proposed Elm Street Sewer project in Norton, Massachusetts. The location 
of the proposed project is shown on Figure 71 — Locus Map. 


Information on the use of this report is provided in the document titled “Important Information about 
this Geotechnical Engineering Report” by Geoprofessional Business Association (GBA), Inc. in 
Attachment D, and in the Limitations section of this report. 


PROJECT UNDERSTANDING 


The proposed project area is located along Elm Street, Miller Terrace, and Pine Street in Norton, 
Massachusetts. Existing utilities in the project area include subsurface water, stormwater drainage, 
natural gas, and overhead electric lines. Existing surface grades in the project area generally 
decrease from north to south from approximately El. 110 to El. 88 feet. Elevations herein are in feet 
and reference the North American Vertical Datum of 1988 (NAVD88). 


The project includes construction of approximately 6,000 linear feet (LF) of new subsurface sanitary 
sewer along the east side of Elm Street and approximately 4,500 LF of new water main pipe along 
the northbound lane of Elm Street as shown in Figure 2. The proposed sewer pipes will consist of 
4,800 LF of 8-inch-diameter PVC gravity sewer pipe and 1,200 LF of 4-inch-diameter PVC force main 
pipe with invert depths ranging from approximately 5 to 23 feet below the existing road surface. The 
proposed water main pipe will consist of 4,500 LF of 8-inch-diameter water main piping. New 
manhole structures will be constructed approximately every 150 to 300 feet along the proposed 
sewer alignment. 


SUBSURFACE CONDITIONS 
Geologic Setting 


Information from the Massachusetts Office of Geographic Information (MassGIS) and the United 
States Geological Survey (USG) “Surficial Material Map of the Norton Quadrangle” (2018) compiled 
by Byron D. Stone and Mary L. DiGiacomo-Cohen indicate that native soils in the project area consist 
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of coarse deposits, thin till, nearby outcrop, and swamp deposits east of Elm Street. Unit depths of 
the native soils were not mapped. 


According to the 1983 “Bedrock Geologic Map of Massachusetts” by E-an Zen, bedrock in the 
project area consists of a Rhode Island Formation of the Upper and Middle Pennsylvanian. The 
Rhode Island Formation contains sandstone, graywacke, shale, and conglomerate with minor beds 
of meta-anthracite. Bedrock outcrops are mapped near the project area and were observed in 
various locations during our site reconnaissance. 


Subsurface Explorations 


Subsurface conditions were explored from March 18 through March 29, 2024 by advancing twenty- 
one borings (B-20 through B-36, B-23A, B-43, B-43A, and B-44) and fifteen probes (P-21, P-23 
through P-27, P-29 through P-36, P-43) at the approximate locations shown on Figure 2 and Figures 
2A through 2E. Weston & Sampson geotechnical engineering representatives observed drilling 
activities, reviewed samples, and prepared exploration logs. 


The explorations were completed by Geosearch, Inc. of Sterling, MA using a truck-mounted drill rig. 
The explorations were advanced to depths ranging from approximately 1 to 22 feet generally using 
hollow-stem auger drilling methods. Borings B-23, B-23A, P-31, and P-34 were advanced using 
rotary wash drilling with flush joint casing. Standard penetration tests (SPTs) were conducted in each 
boring by driving a split spoon sampler with an automatic hammer in general accordance with 
ASTM D1586. Drilling refusal is defined as no discernable advancement of the auger under the full 
weight of the drill rig over a period of approximately 5 minutes. 


Geotechnical samples were obtained during drilling in each boring; environmental sampling was 
completed in borings B-29 through B-31. Headspace readings were taken at each of the 
environmental boring locations using a Photoionization Detector (PID). Headspace readings are 
presented on the boring logs included in Attachment A. Environmental soil sampling locations, 
depths, and analytical results are presented under separate cover. 


Encountered Subsurface Conditions 


Subsurface conditions encountered below surficial asphalt concrete pavement (AC) generally 
consisted of fill overlying native layers of sand and gravel, glacial till and bedrock. The subsurface 
conditions encountered in the borings were generally consistent with mapped surficial geology. 


Subsurface soil, bedrock and groundwater conditions described below have been interpreted based 
on a limited number of explorations that were observed by Weston & Sampson. Variations may occur 
and should be expected between locations. The strata boundaries shown in our boring logs are 
based on our interpretations and the actual transitions may be gradual. The general Unified Soil 
Classification System (USCS) designation(s) for each stratum is included in the descriptions below 
in parentheses. Depths provided below are relative to the existing ground surface at the time of 
drilling. Refer to the boring logs included in Attachment A for detailed descriptions of the soil samples 
collected. 
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Surface Materials — Asphalt concrete (AC) pavement was encountered at the ground surface in each 
of the borings and was observed to range in thickness from approximately 2 to 10 inches. 


Fill — Very loose to dense fill was encountered below the AC pavement in each of the borings. The 
fill generally consisted of brown/gray/orange-brown, fine to coarse sand with varying amounts of fine 
to coarse gravel and non-plastic fines (SP, SP-SM, SM). Fill was estimated to extend to depths of 
up to approximately 9 feet but was generally encountered to a depth of 4 feet or less. Auger grinding 
was noted during drilling in the fill layer which indicates the likely presence of cobbles and/or 
boulders within the fill layer. 


Native Soils — Native soils consisting of sand, sandy silt and silty sand were encountered below the 
fill in each boring. The native soils were generally loose to very dense and comprised of fine to coarse 
SAND with varying amounts of low-plasticity fines, and gravel (SP, SP-SM, SM, ML), or fine to coarse 
GRAVEL with little to some sand and trace to little non-plastic fines (GM). Auger grinding, indicating 
the presence of cobbles and/or boulders, was noted in the native soils in several of the borings. 


Glacial Till — Native glacial till was encountered beneath the fill and/or native sand and gravel in B-20 
through B-23A, B-25, B-26, B-35, and B-36. The glacial till layer generally consisted of brown/gray, 
medium dense to very dense fine to coarse sand with variable amounts of non-plastic to low- 
plasticity fines and fine to coarse gravel (SM, GM). Where encountered, the glacial till layer was not 
fully penetrated with the exception of B-23 where bedrock coring was completed as described 
below. 


Refusal: Drilling refusal was encountered in various boring and probes at depths ranging between 
approximately 1 foot and 17 feet below existing grade. A summary of refusal depths encountered in 
the explorations is provided in Table 7. 


Table 1: Refusal Depth Summary 


Estimated Approximate 
Approximate Sewer Invert Depth of 
Scie} ao ae (STA) Depth saree 
(feet) (feet) 
B-20 Pine Street 4+95 5.0 6.8 
B-21 Pine Street 1415 5.0 16.8 
B-22 Elm Street 0+35 12.4 8.5 
B-23 Elm Street 3+00 13.1 11.0 
B-28 Elm Street 174+55 8.5 15.8 
B-29 Elm Street 20+55 8.5 15.2 
B-30 Elm Street 234+55 9.7 15.8 
B-31 Elm Street 264+55 15.5 10.0 
B-32 Elm Street 29+55 12.5 10.3 
B-33 Elm Street 324+55 6.8 7.0 
B-34 Elm Street 354+55 8.4 6.5 
B-35 Elm Street 384+55 6.9 15.8 
B-36 Elm Street 414+55 7.3 10.5 
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B-43 Miller Terrace 3+00 14.1 13.5 

P-21 Pine Street 2+45 5.0 1.0 

P-24 Elm Street 8+55 9.9 17.0 

P-30 Elm Street 26+05 9.7 14.5 

P-31 Elm Street 29+05 15.5 14.0 

P-32 Elm Street 32+05 12.5 8.5 

P-33 Elm Street 35+05 6.8 13.0 

P-35 Elm Street 40+05 6.9 15.0 

P-36 Elm Street 43+05 7.3 5.5 

P-43 Miller Terrace 4+50 14.4 12.0 
Notes: 
1. Explorations drilled to their proposed termination depth (i.e., did not encounter refusal) are not 

shown. 


2. Refer to the boring and probe logs for additional information. 
3. Variations in refusal depths should be anticipated between exploration locations. 


Bedrock — Bedrock coring was performed at B-23A and P-31 to characterize the intact bedrock and 
rock mass properties. The recovered bedrock was classified as the Rhode Island Formation. The 
bedrock core from B-23A generally consisted of gray, hard Conglomerate which was moderately 
fractured and freshly weathered. The bedrock core from P-31 generally consisted of gray, hard 
Sandstone that was intensely fractured, and slightly weathered. Bedrock coring information is 
summarized in Table 2. 


Table 2: Bedrock Coring Summary 


Approximate Approximate Top of Bedrock | Rock Quality BeekNiase 
Boring |D | Ground Surface Depth (ft, Elevation (ft) Designation, Quality 
Elevation (ft.) agate ROD (%) 
B-23A 89.5 11 78.5 65 Fair 
P-31 103 14 89 37 Poor 


Notes: 

1. Rock Quality Designation (RQD) was based on the sum of intact rock core lengths equal to or 
greater than 4 inches in length divided by the total length of the core run, expressed as a 
percentage. 

2. The rock mass quality is based on Merritt and Coon, 1970. 


Groundwater — Groundwater was encountered in each of the borings, excepting B-31, at depths 
ranging from approximately 2 to 8% feet, but was generally encountered at depths ranging from 
about 4 to 6 feet. Groundwater levels were estimated based on observed changes in sample 
moisture and direct measurement within the boreholes. Groundwater was encountered in each of 
the probes, excepting P-21, at depths ranging from approximately 2 to 9 feet. At locations P-31 and 
P-34, groundwater was not measured due to the drive-and-wash drilling method which introduced 
water into the borehole as part of the drilling process. Groundwater depths encountered during 
drilling are provided on the explorations logs in Attachment A. 
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We anticipate that groundwater levels will fluctuate with season, variations in precipitation, 
construction in the area, and other factors. Perched groundwater conditions could exist close to the 
ground surface, especially during and after extended periods of wet weather. 


Laboratory Testing 


Selected soil samples were submitted to Thielsch Engineering of Cranston, RI for laboratory grain 
size (ASTM D6913) to confirm field classifications. Laboratory test results are included on the boring 
logs in Attachment A and the laboratory test reports in Attachment C. 


GEOTECHNICAL CONSTRUCTION RECOMMENDATIONS 
General 


Based on the subsurface conditions encountered in our explorations and proposed conditions 
stated herein, native sand and gravel, glacial till and bedrock are expected to be encountered at 
proposed utility (e.g., sanitary sewer and water pipes) and manhole structure subgrade invert 
depths. These soils are considered suitable for support of the new pipes and manhole structures 
provided the subgrades are prepared as recommended herein. 


Refusal depths ranged from approximately 1 to 17 feet in our explorations and in many locations 
was encountered above the proposed invert elevations of new utilities and structures. Auger 
grinding, indicating the probable presence of cobbles and boulders, was also noted in most borings 
during drilling. In two borings (B-23A andP-31), bedrock coring was completed. Based on these 
conditions and anticipated invert elevations of new utilities and structures, boulders and bedrock 
should be expected to be encountered in excavations for new utilities. We recommend that the 
project budget and schedule include contingencies for difficult excavation including boulder and 
bedrock removal. Recommendations for bedrock excavation are provided below. 


Groundwater is expected to be encountered above the proposed sewer pipe invert depths at most 
locations along the project area. Dewatering will be required where groundwater is encountered to 
maintain dry excavations so that excavations, pipe and manhole structure installation, and fill 
placement and compaction can occur in-the-dry. 


Excavation Considerations 


Excavations for new utility pipes and manhole structures are expected to extend through layers of 
granular fill, native sand and gravel, glacial till and bedrock. Cobbles and boulders will likely be 
encountered while excavating to proposed subgrade elevations, particularly at locations where 
auger and roller bit grinding was encountered in the explorations. Difficult excavation and the need 
for large equipment should be anticipated to remove boulders or other obstructions. 


Bedrock Excavation 


Bedrock excavation will be required for construction of new utility pipes and manhole structures 
within areas surround the explorations with shallow refusals. Where encountered, bedrock is 
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recommended to be removed a minimum of 6-inches below pipe invert depths and 12-inches below 
manhole structure subgrade depths. 


Depending on bedrock quality, it is possible that bedrock excavation could be completed using 
conventional earthwork equipment fitted with ripping attachments. However, controlled rock blasting 
or chemical splitting to facilitate bedrock removal may be needed at locations where more 
competent bedrock is encountered. It is also possible that individual large boulders may be 
encountered during excavation. Controlled blasting may be necessary to break up boulders 
sufficiently for handling. All loose and fragmented bedrock should be completely removed from 
below the subgrades to expose solid, competent bedrock. The use of pneumatic hoe ramming or 
similar intrusive methods to facilitate bedrock removal is not recommended since vibrations from 
such methods could damage nearby utilities and foundations. 


A condition survey of nearby structures, residences, and utilities should be completed prior to rock 
excavation and/or blasting. Vibration monitoring should be completed in conjunction with rock 
blasting. Blasting should be performed in accordance with Local, State, and Federal regulations. 


Dewatering 


Groundwater should be expected to be encountered during construction of the new utility pipes and 
manhole structures. All excavations, sewer and water pipe and manhole structure installation, fill 
placement and compaction should occur in-the-dry. Dewatering will be necessary for all excavations 
below the groundwater table and where seepage is encountered. 


The dewatering system should be capable of lowering the groundwater table at least 2 feet below 
the anticipated excavation depths and be kept operational until fill placement and compaction, and 
sewer pipe and manhole structure installation have been completed to a level of at least 2 feet above 
the groundwater table elevation. The dewatering system should be capable of handling variable flow 
rates and should be the responsibility of the Contractor. 


Excavation Support 


Temporary excavation support will be required where excavation depths exceed 4 feet, where caving 
or seepage is present, and/or where sloped excavations are not possible. Excavation should not 
extend into the zone-of-influence of existing utilities or other structures without proper excavation 
support or underpinning. 


The type and design of temporary shoring systems should be coordinated with the dewatering 
system(s). The selection, design, construction, and maintenance of the systems should be the 
responsibility of the Contractor, to fit their overall plan of operation. Temporary shoring elements 
should be designed by a structural engineer licensed in the Commonwealth of Massachusetts 
retained by the Contractor. All excavations must be completed in accordance with OSHA safety 
regulations. 
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Subgrade Preparation and Protection 


Unsaturated, granular soils at sewer and water pipe and manhole structure subgrades should be 
proof compacted with at least four passes of a minimum 700-pound vibratory plate compactor, or 
equivalent effort. Fine-grained soils should not be directly proof compacted. Weston & Sampson 
should be contacted to evaluate the exposed subgrade prior to placement of overlying materials. 


Saturated soils, in particular soils containing more than approximately 10 percent fines, are 
susceptible to softening and disturbance from construction activities. A stabilization layer consisting 
of a minimum 12-inch- thick layer of crushed stone completely wrapped in a non-woven geotextile 
fabric (Mirafi 180N or equivalent) should be installed on saturated and disturbed granular subgrades. 
Thicker stabilization layers could be required depending on the condition of the subgrades. 


Subgrade protection is the responsibility of the Contractor and special precautions, and protective 
measures appropriate for the weather conditions during construction should be used during 
earthwork construction to preserve the integrity of subgrades. Pipes, manholes, or fill should not be 
installed on frozen subgrades. If construction occurs during freezing conditions, insulating blankets, 
heaters, or other suitable measures should be employed to prevent subgrades from freezing. 


Backfill Materials 


Installation and grain size distribution characteristics of pipe bedding material should meet the 
requirements established by the pipe manufacturer. 


Excavated granular, inorganic fill and native soils containing less than approximately 20 percent 
fines, having a maximum particle size of approximately 6-inches, and free of topsoil, debris, 
organics, ice, snow, and other deleterious materials can be used to backfill utility trench excavations 
and manhole structures. Organic and silt materials are not considered suitable for reuse. 


If imported material is needed, this material should consist of Gravel Borrow meeting the 
requirements of subsection M1.03.0, Type B of the Massachusetts Department of Transportation 
(MassDOT) Standard Specification for Highways and Bridges. 


These materials should be placed in maximum 10-inch-thick lifts (measured prior to compaction). 
Each lift of fill placed below 3 feet from the top of pavement and within 3 feet of the top of pavement 
should be compacted to at least 92 percent and 95 percent of the material’s maximum dry density, 
respectively, as determined by ASTM Specification D1557. 


Based on laboratory test data and descriptions in the boring logs, portions of the fill and native soils 
possess a relatively high fines content. Compaction of these materials to required densities could 
be difficult, particularly when its moisture content is approximately greater than 3 percent of 
optimum, as determined by ASTM Specification D1557. The re-use of materials excavated below 
the groundwater table could be limited. Excavated materials are expected to contain particles 
greater than 6-inches. These particles would need to be culled/screened prior to re-use. 
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LIMITATIONS 
Observation of Construction 


Satisfactory earthwork and foundation performance depends to a large degree on the quality of 
construction. Subsurface conditions observed during construction should be compared with those 
encountered during the subsurface explorations. Recognition of changed conditions often requires 
experience; therefore, qualified personnel should visit the site with sufficient frequency to evaluate 
whether actual subsurface conditions differ from those anticipated. In addition, full-time construction 
observation of the contractor's activities is a key part of determining that the work is completed in 
accordance with the construction drawings and specifications. 


The recommendations in this report are preliminary as actual subsurface conditions may differ from 
those interpreted based on our subsurface explorations. In order for our recommendations to be 
considered final, we must be retained to observe the actual subsurface conditions encountered 
during construction. Our observations will allow us to interpret the actual conditions present during 
construction and adapt our recommendations if needed. 


Variations of Subsurface Conditions and Use of Report 


We have prepared this report for use by the owner, members of the design and construction team 
for the subject project and site, only. The data and report can be used for estimating purposes, but 
our report, conclusions, and interpretations should not be construed as a warranty of the subsurface 
conditions and are not applicable to other sites. 


Explorations indicate soil conditions only at specific locations and only to the depths penetrated. 
They do not necessarily reflect subsurface conditions that may exist outside or between exploration 
locations. If subsurface conditions differing from those described are noted during the course of 
excavation and construction, reevaluation will be necessary, and we should be consulted. 


Project plans and design details were considered preliminary at the time this report was prepared. 
If changes are made in site grades, pipe depth/configuration, or type of construction, the 
conclusions and recommendations may not be applicable. We should be consulted to review final 
design drawings and specifications to see that our recommendations are suitably followed. If design 
changes are made, we should be retained to review our conclusions and recommendations and 
provide a written evaluation or modification. Additional geotechnical engineering analyses and 
explorations may be necessary. 


Within the limitations of scope, schedule, and budget, our services have been executed in 
accordance with generally accepted practices in this area at the time this report was prepared. No 
warranty or other conditions, expressed or implied, is given. For additional information on the use of 
this report, please refer to the document titled “Important Information about This Geotechnical- 
Engineering Report” included in Attachment D. 


It has been a pleasure assisting you with this project and we look forward to our continued 
involvement. Please call if you have any questions. 
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Sincerely, 


WESTON & SAMPSON ENGINEERS, INC. 


Stephen Spink, PE 
Geotechnical Engineering Team Leader 


Attachments: 
Figure 1 — Site Locus 
Figure 2 — Site Plan 
Attachment A — Exploration Logs 
Attachment B — Rock Core Photographs 
Attachment C — Laboratory Test Results 
Attachment D — Important Information about This Geotechnical-Engineering Report 
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BORINGS AND PROBES WERE COMPLETED BY 
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WESTON & SAMPSON ENGINEER. 
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WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 


FOREMAN: Darwin Newton 


LOGGED BY: K. Lennon 


CHECKED BY:  R. Larmouth 


EQUIPMENT: CME 75, Truck Mounted 


SPT HAMMER: Automatic (140-lb.) 


GEOTECHNICAL 
TEST DATA 


10 20 30 


Liquid Limit, LL (%) 
2 50 75 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


@ N-Value, Raw (bpf) 
Organic Content (%) 


40 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 


100 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


STRATIGRAPHY LOG 


Elm Street Sewer 
Elm Street, Norton, MA 


See Attached Figure 


Hollow-Stem Auger Drilling 


4-1/4" ID (Stem), 7-5/8" OD (Flights) 


NIA 


NIA 


Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


Surface: Asphalt concrete pavement. 
Asphalt- 7 inches. 


Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; brown to orange; 
moist; mostly fine to coarse SAND, some fine 

gravel, few non plastic fines. [FILL 
Poorly graded sand with gravel (SP) - 
Medium dense; brown; moist to wet; mostly 
fine to coarse SAND, some fine to coarse 
gravel, trace non plastic fines. 


Silty sand with gravel (SM) - Very dense; 
light brown; wet; mostly fine to coarse SAND, 
some fine to coarse gravel, little non plastic 
fines. [GLACIAL TILL] 


BORING ID: B-20 


Page 1 of 1 


DATE START: 
DATE FINISH: 


March 26, 2024 

March 26, 2024 

GROUND EL: 88.5 + (NAVD88) 

FINAL DEPTH: _ 6.8 ft. (Refusal) 

GRID COORDS: N:2813816.7680 / E:742901.8530 
GRID SYSTEM: NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[3.3] Water level measured on 03/26/24 
(end of drilling). 


[4.5] GC: 31%, SC: 66%, FC: 4% 


Drilling refusal at 6.8 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson Sieay BORING ID: B-21 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 25, 2024 

FOREMAN: Darwin Newton ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 25, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 88.6 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 16.8 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2814015.2519 / E:742631.7543 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 
@® Moisture Content (%) 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Dense; brown to orange; moist; 
mostly fine to coarse SAND, little fine to 

coarse gravel, few non plastic fines. [FILL] 


sean 


Poorly graded sand (SP) - Medium dense to ~ [3.3] Water level measured on 03/25/24 
very dense; brown; moist to wet; mostly fine to (end of drilling). 


coarse SAND, trace fine gravel, trace non 
plastic fines. 


Silty sand (SM) - Medium dense to very 
dense; gray; wet; mostly fine to coarse SAND, 
little non plastic fines, few fine to coarse 
gravel. [GLACIAL TILL] 


Change to some gravel 


Weathered rock fragments 
Drilling refusal at 16.8 ft. (exploration 


ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 
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WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 


FOREMAN: Darwin Newton 


LOGGED BY: K. Lennon 


CHECKED BY:  R. Larmouth 


EQUIPMENT: CME 75, Truck Mounted 


SPT HAMMER: Automatic (140-lb.) 


GEOTECHNICAL 
TEST DATA 


@ N-Value, Raw (bpf) 


10 20 30 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


Organic Content (%) 


40 


@® Moisture Content (%) 


100 


Elm Street Sewer 
Elm Street, Norton, MA 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


See Attached Figure 

Hollow-Stem Auger Drilling 

4-1/4" ID (Stem), 7-5/8" OD (Flights) 
NIA 

NIA 

Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


STRATIGRAPHY LOG 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 

Poorly graded sand with silt and gravel 

(SP-SM) - Medium dense; brown; moist; 

mostly fine to coarse SAND, little fine to 
gravel, few non plastic fines. [FILL 


sete 
Peoeeaseed 
Metectetst 


Silty sand (SM) - Loose; orange; moist to 
wet; mostly fine to medium SAND, little non 
plastic fines, trace fine to coarse gravel. 


Poorly graded sand (SP) - Loose; orange to 
brown; wet; mostly fine to coarse SAND, trace 
fine gravel, trace non plastic fines. 


Silty sand (SM) - Gray; wet; mostly fine to 
medium SAND, some non plastic fines, trace 
fine to coarse gravel. [GLACIAL TILL] 


BORING ID: B-22 


Page 1 of 1 


DATE START: 
DATE FINISH: 
GROUND EL: 
FINAL DEPTH: 
GRID COORDS: 
GRID SYSTEM: 


March 25, 2024 

March 25, 2024 

90.0 + (NAVD88) 

8.5 ft. (Refusal) 
N:2814166.5770 / E:742589.2000 
NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[3.8] Water level measured on 03/25/24 
(end of drilling). 


[7.0 - 8.5] Auger grinding. 
[7.0] GC: 3%, SC: 96%, FC: 2% 


Drilling refusal at 8.5 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-23 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 25, 2024 

FOREMAN: Darwin Newton ADVANCE METHOD: _ Hollow-Stem Auger to Rotary Wash DATE FINISH: March 25, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 89.5 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: Driven Flush-Joint Casing (3" ID) FINAL DEPTH: 12.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NX Conventional GRID COORDS: N:2814327.2470 / E:742535.6700 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 
: Poorly graded sand with silt and gravel [0.5 - 4.0] Auger grinding. 
(SP-SM) - Medium dense to dense; brown; 
moist; mostly fine to coarse SAND, some fine 
to coarse gravel, few non plastic fines. [FILL] 


SIRT 


[3.0] Water level measured on 03/25/24 
(end of drilling). 


Poorly graded sand (SP) - Loose to medium 
dense; brown; moist; mostly fine to coarse 
SAND, trace fine to coarse gravel, trace non 
plastic fines. 


Silty sand with gravel (SM) - Dense to very [6.0 - 10.0] Auger grinding. 

dense; light brown and gray; wet; mostly fine 

to medium SAND, some non plastic fines, little Sno eee Sey 
fine to coarse gravel; iron oxide. [GLACIAL LRG: 20% SG tate, FG eal 
TILL] 


Weathered rock fragments 


Drilling refusal at 12.0 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson 


WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 

FOREMAN: Darwin Newton 

LOGGED BY: Kathryn Lennon 

CHECKED BY:  R. Larmouth 

EQUIPMENT: CME 75, Truck Mounted 

SPT HAMMER: Automatic (140-Ib.) 
GEOTECHNICAL 

TEST DATA 


@ N-Value, Raw (bpf) 


7 at => 
20 2/2 e\ez & Organic Content (%) 
32/2 \|r2/c= 
S2|el|eo|zz 10 20 30 © 40 
Ser us]5s © = 
oe| & = é Ow © Moisture Content (%) 
Ba} S| SS] & Plastic limit, PL (%) 
Zz/cd|/dsla uw Liquid Limit, LL (%) 
HS) |Se1ES 2% 680 75 100 
an wn wom no 
5 
10 
R-1 | 03:08 
48/60 
02:01 
02:56 
RQD = 65% 
03:22 
04:04 


20 


BORING LOCATION: 
ADVANCE METHOD: 


Elm Street Sewer 
Elm Street, Norton, MA 


See Attached Figure 


Rotary Wash Drilling 


AUGER DIAMETER: NIA 


SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


STRATIGRAPHY LOG 


Driven Flush-Joint Casing (3" ID) 


NX Conventional 


Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


Surface: Asphalt concrete pavement. 
Asphalt- 5 inches thick. 
Soil Overburden. 


Graywacke. Gray; hard; moderately fractured; 
fresh weathering. 


BORING ID: B-23A 


Page 1 of 1 


DATE START: 
DATE FINISH: 


March 27, 2024 

March 27, 2024 

GROUND EL: 89.5 + (NAVD88) 

FINAL DEPTH: 16.0 ft. 

GRID COORDS: N:2814330.3942 / E:742534.2780 
GRID SYSTEM: NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


= 
i 
= 
n 
4 
Sa 
AZ 
Se 
< s Note: Values in brackets preceeding a 
i 2 | remark indicate depth below ground surface 
tu % | (in feet) corresponding to the remark. 
See boring log B-23 for soil descriptions. 
Offset 2' north of B-23 to obtain rock core. 
85 
80 
75 
Exploration ended at 16.0 ft. 
70 
65 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 
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WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 


FOREMAN: Darwin Newton 


LOGGED BY: K. Lennon 


CHECKED BY:  R. Larmouth 


EQUIPMENT: CME 75, Truck Mounted 


SPT HAMMER: Automatic (140-lb.) 


GEOTECHNICAL 
TEST DATA 


10 20 30 


Liquid Limit, LL (%) 
2 850 75 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


@ N-Value, Raw (bpf) 
Organic Content (%) 


40 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 


100 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


STRATIGRAPHY LOG 


Elm Street Sewer 
Elm Street, Norton, MA 


See Attached Figure 


Hollow-Stem Auger Drilling 


4-1/4" ID (Stem), 7-5/8" OD (Flights) 


NIA 


NIA 


Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


Surface: Asphalt concrete pavement. 
Asphalt- 7 inches thick. 


Poorly graded sand (SP) - Medium dense; 
dark brown; moist; mostly fine to coarse 
SAND, few fine to coarse gravel, few non 


Sandy silt (ML) - Very stiff; brown; moist to 
wet; mostly non plastic FINES, some fine 
sand. 


Silty sand (SM) - Medium dense to very 
dense; brown; wet; mostly fine to medium 
SAND, some non plastic fines, few fine to 
coarse gravel. 


Change to fine to coarse sand 


BORING ID: B-24 


Page 1 of 1 


DATE START: 
DATE FINISH: 


March 22, 2024 

March 22, 2024 

GROUND EL: 85.4 + (NAVD88) 

FINAL DEPTH: 22.0 ft. 

GRID COORDS: N:2814578.0830 / E:742421.4020 
GRID SYSTEM: NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[6.0 - 8.0] Auger grinding. 
[6.3] Water level measured on 03/22/24 
(end of drilling). 


Gravel fragments in cone tip. 


Exploration ended at 22.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson 


WSE Project: ENG23-0189 


CONTRACTOR: 
FOREMAN: 
LOGGED BY: 
CHECKED BY: 
EQUIPMENT: 
SPT HAMMER: 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 


Geosearch, Inc. 


Donnie Watson 


K. Lennon 

R. Larmouth 

CME 75, Truck Mounted 
Automatic (140-Ib.) 


GEOTECHNICAL 
TEST DATA 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 
@® Moisture Content (%) 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


SPT BLOWS /6 IN. (OR) 
CORE RATE / 12 IN. [MIN] 


Elm Street Sewer 
Elm Street, Norton, MA 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


See Attached Figure 


BORING ID: B-25 


Page 1 of 1 


Hollow-Stem Auger Drilling 


4-1/4" ID (Stem), 7-5/8" OD (Flights) 


NIA 


NIA 


Drill Cuttings and Asphalt Patch 


DATE START: 
DATE FINISH: 
GROUND EL: 
FINAL DEPTH: 
GRID COORDS: 
GRID SYSTEM: 


March 19, 2024 

March 19, 2024 

81.7 + (NAVD88) 

22.0 ft. 

N:2814880.2900 / E:742294.8540 
NAD83 State Plane (MA) 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


STRATIGRAPHY LOG 


Surface: Asphalt concrete pavement. 


Asphalt- 8 inches thick. 
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SAND, few fine to coarse gravel, few non 
plastic fines. [FILL] 
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brown; moist to wet; mostly fine to medium 
SAND, little fine to coarse gravel, little non 
plastic fines. [FILL] 


5 

sestanecese 

Seinen 
So 


SH 


oe 


Dense; dark gray; moist; mostly fine to coarse 


Silty sand with gravel (SM) - Medium dense; 


Silty sand (SM) - Loose; dark brown; wet; 


fines; organic odor. 


Silty sand (SM) - Medium dense to dense; 

gray; wet; mostly fine to coarse SAND, little 
non plastic fines, trace fine to coarse gravel. 
[GLACIAL TILL] 


Change to little gravel 


Change to some fines 


mostly fine to medium SAND, little non plastic 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[0.5] Rock fragments in cone tip. 


[4.0] GC: 20%, SC: 62%, FC: 18% 
[4.1] Water level measured on 03/19/24 
(end of drilling). 


[9.0 - 13.0] Auger grinding. 


Exploration ended at 22.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson 


WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 


FOREMAN: Donnie Watson 


LOGGED BY: K. Lennon 


CHECKED BY:  R. Larmouth 


EQUIPMENT: CME 75, Truck Mounted 


SPT HAMMER: Automatic (140-lb.) 


GEOTECHNICAL 
TEST DATA 


10 20 30 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


@ N-Value, Raw (bpf) 
Organic Content (%) 


40 


@® Moisture Content (%) 


100 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


STRATIGRAPHY LOG 


Elm Street Sewer 
Elm Street, Norton, MA 


See Attached Figure 


Hollow-Stem Auger Drilling 


4-1/4" ID (Stem), 7-5/8" OD (Flights) 


NIA 


NIA 


Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


Surface: Asphalt concrete pavement. 
Asphalt- 7 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; dark gray; moist; 
mostly fine to coarse SAND, little fine to 
coarse gravel, few non plastic fines. [FILL 
Poorly graded sand with silt (SP-SM) - 
Loose; orange; moist; mostly fine to medium 
SAND, few non plastic fines, trace fine to 


Poorly graded sand (SP) - Loose; brown; 
moist; mostly fine to coarse SAND, trace fine 
to coarse gravel, trace non plastic fines. 
Silty sand (SM) - Medium dense to dense; 
tan; moist to wet; mostly fine to medium 
SAND, some non plastic fines, few fine to 
coarse gravel. [GLACIAL TILL] 


BORING ID: B-26 


Page 1 of 1 


DATE START: 
DATE FINISH: 


March 19, 2024 

March 19, 2024 

GROUND EL: 83.5 + (NAVD88) 

FINAL DEPTH: 17.0 ft. 

GRID COORDS: N:2815185.6560 / E:742174.1320 
GRID SYSTEM: NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[7.0] GC: 8%, SC: 62%, FC: 30% 
[8.0 - 10.0] Auger grinding. 


[8.5] Water level measured on 03/19/24 
(end of drilling). 


Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson Sieay BORING ID: B-27 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 19, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 19, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 89.0 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2815545.0670 / E:742046.3170 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 
@® Moisture Content (%) 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 
Asphalt- 7 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense to dense; dark gray 
to brown; moist; mostly fine to coarse SAND, 
some fine to coarse gravel, few non plastic 
fines. [FILL] 


[3.0 - 10.0] Auger grinding. 


[5.5] Estimated water level at time of drilling 
Silty sand with gravel (SM) - Medium dense; based on changes in sample moisture. 
brown; moist to wet; mostly fine to coarse 
SAND, little fine to coarse gravel, little non 
plastic fines. 


[10.0] Rock fragment in cone tip. 


Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: B-28 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 19, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 19, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 88.1 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 15.8 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2815876.4980 / E:741906.3220 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 
Asphalt- 9 inches. 


ay 
ere 


Silty sand with gravel (SM) - Medium 
dense to dense; black; moist; mostly fine 
to coarse SAND, little fine to coarse gravel, 
little non plastic fines. [FILL] 
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[3.0 - 5.0] Auger grinding. 


Silty sand (SM) - Medium dense to very 

Sane Nan And rey mialshtO Wok mestly [4.6] Water level measured on 03/19/24 
fine to medium SAND, little non plastic (end of drilling) 

fines, few fine to coarse gravel. : 

Iron oxide staining 


[8.0 - 10.0] Auger grinding. 


Change to some fines 


[12.0] GC: 8%, SC: 52%, FC: 40% 


10/10} 42/4 EEEEEE Weathered rock fragments 


Drilling refusal at 15.8 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-29 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 90.9 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 15.2 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816011.2090 / E:741854.3070 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 
Asphalt- 8 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; black to dark 
gray; mostly fine to coarse SAND, little fine 
to coarse gravel, few non plastic fines. 


Silty sand with gravel (SM) - Medium 

dense; light brown; moist; mostly fine to 

coarse SAND, some non plastic fines, little 

fine to coarse gravel. [FILL] YZ [4.0] GC: 16%, SC: 50%, FC: 34% 
[4.2] Water level measured on 03/20/24 
(end of drilling). 


maseverererereverecererererereree verererererer a 
Searsmeereeeeeeeereeee 
cence erase 
SOREN 
secacetes 


a 
watereetecaces 
. 


< 
< 

BS 
RRR I I NK KE 


"25 


ier 


Poorly graded sand (SP) - Very dense; 
tan; moist to wet; mostly fine to medium 
SAND, trace fine to coarse gravel, trace 
non plastic fines. 


24/10} 50/4 


Drilling refusal at 15.2 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: B-30 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 94.4 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 15.8 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816268.4200 / E:741751.9760 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 10 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Loose; black to dark gray; 
moist; mostly fine to coarse SAND, little 
fine to coarse gravel, few non plastic fines. 
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Silty sand (SM) - Medium dense; light 
brown; moist; mostly fine to medium 
SAND, little non plastic fines, few fine to 


Silty sand with gravel (SM) - Dense to [4.4] Water level measured on 03/20/24 
very dense; tan to gray; moist to wet; (end of drilling). 
mostly fine to medium SAND, little fine to 


coarse gravel, little non plastic fines. a 
[6.0 - 15.0] Auger grinding. 


Poorly graded sand with silt (SP-SM) - 
Dense to very dense; brown; wet; mostly 
fine to coarse SAND, few fine to coarse 
gravel, few non plastic fines. 


11/9 | 30/3 Weathered rock fragment 


Drilling refusal at 15.8 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: B-31 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 99.9 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 10.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816533.5180 / E:741643.5180 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 
Poorly graded sand with silt (SP-SM) - 
Medium dense; orange; moist; mostly fine 
to medium SAND, few non plastic fines, 
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dense; tan; moist; mostly fine to coarse 
SAND, trace fine gravel, trace non plastic 


Silty sand with gravel (SM) - Medium 
dense to very dense; tan; moist; mostly 
fine to coarse SAND, some fine to coarse 


gravel, little non plastic fines. [5.0 - 8.0] Auger grinding. 


[6.0] GC: 31%, SC: 46%, FC: 23% 


Drilling refusal at 10.0 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-32 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 18, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 18, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 101.8 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 10.3 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816722.8920 / E:741430.8100 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


@® Moisture Content (%) 
& Plastic Limit, PL (%) 

4 Liquid Limit, LL (%) Note: Values in brackets preceeding a 
remark indicate depth below ground surface 


(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Poorly graded sand with gravel (SP) - 
Medium dense; tan to black; moist; mostly fine 
to coarse SAND, little fine to coarse gravel, 


Poorly graded sand with silt (SP-SM) - 
Medium dense; brown to orange; moist; 
mostly fine to coarse SAND, few fine to 
coarse gravel, few non plastic fines. 


Silty sand with gravel (SM) - Dense to very [4.5] Water level measured on 03/18/24 
dense; brown; moist to wet; mostly fine to (during drilling). 

coarse SAND, some fine to coarse gravel, 

little non plastic fines. 


Drilling refusal at 10.3 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-33 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 21, 2024 

FOREMAN: Gary Caohette ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 21, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 96.8 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: _ 7.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816937.3160 / E:741233.1760 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


@® Moisture Content (%) 
& Plastic Limit, PL (%) 

4 Liquid Limit, LL (%) Note: Values in brackets preceeding a 
remark indicate depth below ground surface 


(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Poorly graded sand (SP) - Medium dense; 
dark brown; moist; mostly fine to coarse 
SAND, few fine to coarse gravel, few non 
plastic fines. 

Poorly graded sand with silt (SP-SM) - 
Loose to medium dense; streaked brown; 
moist to wet; mostly fine to coarse SAND, few 
non plastic fines, trace fine to coarse gravel. 
[FILL] 
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Drilling refusal on apparent buried 
obstruction at 7.0 ft. (exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-34 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 18, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 18, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 98.3 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: _ 6.5 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2817193.2910 / E:741126.3480 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 
@® Moisture Content (%) 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


: Poorly graded sand (SP) - Medium dense; 
brown; mostly fine to coarse SAND, trace fine 
to coarse gravel, trace non plastic fines. 
[FILL] 


SEEBOSSSS 
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6% 
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[2.8] Water level measured on 03/18/24 
(end of drilling). 

Silty sand with gravel (SM) - Medium dense 

to very dense; brown; moist to wet; mostly fine [4.0 - 5.0] Auger grinding. 

to coarse SAND, some low plasticity fines, [4.0] GC: 10%, SC: 56%, FC: 34% 

little fine to coarse gravel. 

Change to little fine to coarse gravel 


Drilling refusal at 6.5 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson 


WSE Project: ENG23-0189 


Elm Street Sewer 
Elm Street, Norton, MA 


BORING ID: B-35 


Page 1 of 1 


CONTRACTOR: Geosearch, Inc. 
FOREMAN: Donnie Watson 
LOGGED BY: K. Lennon 

CHECKED BY:  R. Larmouth 
EQUIPMENT: CME 75, Truck Mounted 
SPT HAMMER: Automatic (140-Ib.) 


BORING LOCATION: See Attached Figure DATE START: March 18, 2024 

ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 18, 2024 

AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 99.0 + (NAVD88) 

SUPPORT CASING: NIA FINAL DEPTH: 15.8 ft. 

CORING METHOD: N/A GRID COORDS: N:2817468.2830 / E:741006.0070 
BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION 
TEST DATA AND DESCRIPTION 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
SPT BLOWS /6 IN. (OR) 
CORE RATE / 12 IN. [MIN] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT, 


Surface: Asphalt concrete pavement. 


Poorly graded sand with gravel (SP) - 
Dense; brown; moist; mostly fine to coarse 
SAND, some fine to coarse gravel, trace non 
plastic fines. 

Silty sand (SM) - Medium dense; light brown 
to black; moist; mostly fine to medium SAND, 
little non plastic fines, few fine gravel. [FILL] 
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Poorly graded sand (SP) - Very loose; 
brown; wet; mostly fine to coarse SAND, trace 
fine gravel, trace non plastic fines. [FILL] 


setae 
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Silty sand (SM) - Medium dense to very 
dense; brown and gray; wet; mostly fine to 
medium SAND, little non plastic fines, few fine 
to coarse gravel. [GLACIAL TILL] 


[6.4] Water level measured on 03/18/24 
(end of drilling). 


Change to some fines 


Weathered rock fragments 
Exploration ended at 15.8 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson 


WSE Project: ENG23-0189 


CONTRACTOR: Geosearch, Inc. 


FOREMAN: Donnie Watson 


LOGGED BY: K. Lennon 


CHECKED BY:  R. Larmouth 


EQUIPMENT: CME 75, Truck Mounted 


SPT HAMMER: Automatic (140-lb.) 


GEOTECHNICAL 
TEST DATA 


10 20 30 


Liquid Limit, LL (%) 
2 50 75 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


@ N-Value, Raw (bpf) 
Organic Content (%) 


40 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 


100 


BORING LOCATION: 
ADVANCE METHOD: 
AUGER DIAMETER: 
SUPPORT CASING: 
CORING METHOD: 
BACKFILL MATERIAL: 


STRATIGRAPHY LOG 


Elm Street Sewer 
Elm Street, Norton, MA 


See Attached Figure 


Hollow-Stem Auger Drilling 


4-1/4" ID (Stem), 7-5/8" OD (Flights) 


NIA 


NIA 


Drill Cuttings and Asphalt Patch 


STRATUM IDENTIFICATION 
AND DESCRIPTION 


Surface: Asphalt concrete pavement. 
Asphalt- 7 inches thick. 


Poorly graded sand with gravel (SP) - 
Dense; light brown; moist; mostly fine to 
coarse SAND, some fine to coarse gravel, 
trace non plastic fines. [FILL] 


Silty gravel with sand (GM) - Dense to very 
dense; gray and light brown; moist; mostly 

fine to coarse GRAVEL, some fine to coarse 
sand, little non plastic fines. [GLACIAL TILL] 


Silty sand (SM) - Very dense; dark gray; 

moist to wet; mostly fine to coarse SAND, 
some low plasticity fines, few fine gravel. 

[GLACIAL TILL] 


BORING ID: B-36 


Page 1 of 1 


DATE START: 
DATE FINISH: 


March 18, 2024 

March 18, 2024 

GROUND EL: 105.3 + (NAVD88) 

FINAL DEPTH: 10.5 ft. (Refusal) 

GRID COORDS: N:2817728.0550 / E:740896.3430 
GRID SYSTEM: NAD83 State Plane (MA) 


REMARKS, OTHER TESTS, 
AND INSTALLATIONS 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


ELEVATION SCALE 
SHOWN TO NEAREST FT. 


[5.3] Water level measured on 03/18/24 
(end of drilling). 
[6.0] GC: 47%, SC: 36%, FC: 17% 


Drilling refusal at 10.5 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson cuneuoenEte BORING ID: B-43 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 22, 2024 

FOREMAN: Darwin Newton ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 22, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 85.3 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: _ 3.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2814720.5033 / E:742598.0044 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 
@® Moisture Content (%) 


PB Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


M—Asphalt-3inchesthick, 
: Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; brown; moist; 
mostly fine to coarse SAND, little fine to 
gravel, few non plastic fines. [FILL 
Silty sand (SM) - Medium dense; brown; 
moist; mostly fine to medium SAND, little non 
plastic fines, few fine to coarse gravel. 


Refusal on boulder. Offset 8' west and 
drilled B-43A. 

Sampler refusal at 3.0 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson Sieay BORING ID: B-43A 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 22, 2024 

FOREMAN: Darwin Newton ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 22, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 85.3 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 13.5 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2814716.5600 / E:742590.6280 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


@® Moisture Content (%) 
P& Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


25 50 5 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground surface 
(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 3 inches thick. 
Ae peer [0.2 - 3.0] See soil description in boring log 


B-43. 


[2.0] Water level measured on 03/22/24 
(end of drilling). 


Silty sand (SM) - Dense; brown; moist to wet; 
mostly fine to medium SAND, little non plastic 
fines, few fine to coarse gravel. 

Change to some fines 

Poorly graded sand with silt (SP-SM) - 
Dense; brown; wet; mostly fine to coarse 
SAND, few non plastic fines, trace fine to 
coarse gravel. 


Silt (ML) - Very stiff; brown; wet; mostly non 
plastic FINES, trace fine sand. 


[12.0] GC: 0%, SC: 3%, FC: 97% 


Exploration ended at 13.5 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 


Weston(&)Sampson Elm Street Sewer BORING ID: B-44 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 22, 2024 

FOREMAN: Darwin Newton ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 22, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 85.3 + (NAVD88) 

CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2814885.2960 / E:742890.5130 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
Organic Content (%) 


10 20 30 40 


@® Moisture Content (%) 
& Plastic Limit, PL (%) 

4 Liquid Limit, LL (%) Note: Values in brackets preceeding a 
remark indicate depth below ground surface 


(in feet) corresponding to the remark. 


SAMPLE ID NUMBER AND 


RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
STRATIGRAPHY LOG 

SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 

Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; dark brown; moist; 
mostly fine to coarse SAND, little fine to 
coarse gravel, few non plastic fines. [FILL 
Silty sand with gravel (SM) - Medium dense 
to very dense; tan; moist to wet; mostly fine to 
coarse SAND, some non plastic fines, little 
fine to coarse gravel. 


[5.4] Water level measured on 03/22/24 
(end of drilling). 


[16.0] GC: 14%, SC: 55%, FC: 32% 


Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson Sieay BORING ID: P-21 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 28, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: March 28, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 91.9 + (NAVD88) 
CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 1.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2813922 +/ E:742701 + 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
Surface: Asphalt concrete pavement. remark. 


Asphalt- 7 inches thick. 
[0.5 - 1.0] Auger grinding. 


Soil Overburden. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


| Soil Overburden. 
Drilling refusal at 1.0 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampsoni steed BORING ID: P-23 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 88.6 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 20.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2814432 +/E:742489 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 
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[2.9] Water level measured on 
03/29/24 (end of drilling). 

[3.0] Change in composition of 
auger cuttings. 
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[5.0] Change in composition of 
auger cuttings. 
[6.0 - 9.0] Auger grinding. 
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[15.0 - 16.0] Auger grinding. 
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Exploration ended at 20.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson steed BORING ID: P-24 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 82.7 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 17.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2814744 +/ E:742335 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 
Asphalt- 9 inches thick. 


rote 


Soil Overburden. [0.8] Auger grinding. 
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[1.7] Water level measured on 
03/29/24 (end of drilling). 
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[5.0] Change in composition of 
auger cuttings. 
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[8.0] Auger grinding. 
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[10.0 - 17.0] Auger grinding. 
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[14.0] Change in composition of 
auger cuttings. 
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Drilling refusal at 17.0 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson Sieay BORING ID: P-25 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 81.8 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 24.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2815025 +/ E:742245 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 9 inches thic 


Soil Overburden. 
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[2.0] Auger grinding. 
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[3.0] Water level measured on 
03/29/24 (end of drilling). 

[4.0] Change in composition of 
auger cuttings. 


[6.0 - 7.0] Auger grinding. 
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[10.0] Auger grinding. 
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[14.0] Auger grinding. 
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[20.0] Auger grinding. 


Exploration ended at 24.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson steed BORING ID: P-26 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 87.6 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2815390 +/ E:742096 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 
Asphalt- 8 inches thick. 


Soil Overburden. 
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[5.0] Water level measured on 
03/29/24 (end of drilling). 


3) 


SeSeS25252625 


State 
SS 
$3 
ee 
ss 
Ss 
SS 
atee 
ateres 
. 


secerenes 
sicececenes 
ratetetetate 


[8.0 - 11.0] Auger grinding. 
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[10.0] Change in composition of 
auger cuttings. 
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[14.0 - 15.0] Auger grinding. 
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Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson Sieay BORING ID: P-27 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 87.5 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2815709 +/ E:741983 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Soil Overburden. [0.5 - 2.0] Auger grinding. 
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[3.7] Water level measured on 
03/29/24 (end of drilling). 
[4.0 - 8.0] Auger grinding. 


sssssetareesseeetentnts 
ratatatatetatatetatatetetet 


watetetece’ 


SeSeS25252625 


sesen 

seereets 8 
senate 3 
Seresireeseneeereeresereeertenes 

seratateetettatat 


% 
RRR 
RRR RRR SKI SK 


sates 
fesse 

seceneees 

Satatats 


oe 


[9.0] Change in composition of 
auger cuttings. 
[10.0 - 14.0] Auger grinding. 
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[15.0 - 17.0] Auger grinding. 
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Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson eats BORING ID: P-29 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 28, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 28, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 92.7 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2816148 +/ E:741800 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 
Asphalt- 9 inches thick. 


Soil Overburden. 
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[3.8] Water level measured on 
03/28/24 (end of drilling). 
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[6.0 - 9.0] Auger grinding. 
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[16.0] Change in composition of 
auger cuttings. 
Exploration ended at 17.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson Sieay BORING ID: P-30 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 26, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 26, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 96.5 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 14.5 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2816404 +/E:741685 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 3 inches thick. 
Soil Overburden. [0.5 - 2.0] Auger grinding. 
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[5.0 - 7.0] Auger grinding. 
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[9.0] Water level measured on 
03/26/24 (end of drilling). 
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Drilling refusal at 14.5 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson steed BORING ID: P-31 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 28, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Rotary Wash Drilling DATE FINISH: = March 28, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: NIA GROUND EL: 103.0 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: Driven Flush-Joint Casing (3" ID) FINAL DEPTH: 18.5 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NX Conventional GRID COORDS: N:2816643 +/E:741526 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 5 inches thick. 


Soil Overburden. 
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Graywacke sandstone. RQD = 37%. Gray; hard; intensely fractured; slightly 
weathered. 


Drilling refusal at 18.5 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: P-32 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 28, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 28, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 100.0 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: _ 8.5 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2816814 +/ E:741329 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Soil Overburden. 
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[2.5 - 4.0] Auger grinding. 
[3.0] Water level measured on 
03/28/24 (end of drilling). 
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[7.0] Change in composition of 
auger cuttings. 

[8.0] Auger grinding. 

Drilling refusal at 8.5 ft. 
(exploration ended). 
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Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: P-33 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 26, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 26, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 96.5 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 13.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2817063 +/ E:741172 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 
Asphalt- 9 inches. 


Soil Overburden. 
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[3.2] Water level measured on 
03/26/24 (end of drilling). 
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[8.0] Auger grinding. 
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[12.5] Auger grinding. 
Exploration ended at 13.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson steed BORING ID: P-34 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 27, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Rotary Wash Drilling DATE FINISH: = March 27, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: NIA GROUND EL: 99.4 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: Driven Flush-Joint Casing (3" ID) FINAL DEPTH: 17.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2817323 +/E:741071 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


H Asphalt- 5 inches thick. 


Soil Overburden. 
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Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson Bees ene BORING ID: P-35 


WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 26, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 26, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 100.9 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 15.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2817596 +/ E:740957 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 6 inches thick. 


Soil Overburden. [0.5 - 3.0] Auger grinding. 
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[3.0] Water level measured on 
03/26/24 (end of drilling). 

[4.0] Change in composition of 
auger cuttings. 

[5.0] Auger grinding. 
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[8.0] Change in composition of 
auger cuttings. 
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~ | Drilling refusal at 15.0 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: P-36 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 26, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: March 26, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 109.7 + (NAVD88) 
CHECKED BY:  R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: _ 5.5 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2817856 + / E:740848 + 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
ELEVATION SCALE 
SHOWN TO NEAREST FT. 


Surface: Asphalt concrete pavement. 


Asphalt- 5 inches thick. 
oH Soil Overburden. [0.5 - 5.5] Auger grinding. 


Drilling refusal at 5.5 ft. 
(exploration ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Weston(&)Sampson Bees ene BORING ID: P-43 
WSE Project: ENG23-0189 Page 1 of 1 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 29, 2024 
FOREMAN: Darwin Newton ADVANCE METHOD: _ Solid-Stem Auger Drilling DATE FINISH: = March 29, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 2-1/4" ID (Stem), 5-5/8" OD (Flights) GROUND EL: 85.3 + (NAVD88) 
CHECKED BY: R. Larmouth SUPPORT CASING: NIA FINAL DEPTH: 12.0 ft. 

EQUIPMENT: CME 75, Truck Mounted CORING METHOD: NIA GRID COORDS: N:2814782 +/ E:742707 + 
SPT HAMMER: Automatic (140-lb.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
AND DESCRIPTION AND INSTALLATIONS 


Note: Values in brackets 
preceeding a remark indicate 
depth below ground surface (in 
feet) corresponding to the 
remark. 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 
SAMPLE TYPE GRAPHIC 
SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 
Asphalt- 8 inches thick. 


Soil Overburden. 
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[2.5] Water level measured on 
03/29/24 (end of drilling). 
[3.0] Auger grinding. 
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[5.0] Auger grinding. 
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[8.0 - 12.0] Intermittent auger 
grinding . 
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Exploration ended at 12.0 ft. 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


ATTACHMENT B 


Rock Core Photographs 


westonandsampson.com 


Weston © Sampson 


B-23/P-31 


Sample Date 


Boring ID 


Coring ID 


Depth 


Recovery 


Rock Quality Designation (RQD) 


Drilling Rate (Min/ft) 


03/27/2024 


B-23 


R-1 


11'- 16 


48°/60" (80%) 


39°/60” (65%) — Fair 


3:08/2:01/2:56/3:22/4:04 


03/28/2024 


P-31 


R-1 


14°— 18.5) 


48"/54" (50%) 


20"/54” (37%) — Poor 


10:02/13:37/10:20/12:28/9:05 


TOP 


BOTTOM 


oY 


B-23 and P-31 Rock Cores 
Dry Rock Cores (top photo) and Wet Rock Cores (bottom photo) 


Rock Core Photographs 


Elm Street Sewer 
Norton, MA 


Weston oampson 


ATTACHMENT C 


Geotechnical Laboratory Results 


westonandsampson.com 


Weston ® Sampson 


195 Frances Avenue Client Information: Project Information: 


Willy Cranston RI, 02910 Weston & Sampson Elm Street Sewer 


co) 
i h i e | S Cc h =< Jae Phone: (401)-467-6454 Foxborough, MA Norton, MA 
Fax: (401)-467-2398 Project Manager: Ryan Larmouth Project Number: ENG23-0189 
DIVISION OF THE RISE GROUP cts.thielsch.com Assigned By: Ryan Larmouth Summary Page: 1 of 1 


Let's Build a Solid Foundation Collected By: Kathryn Lennon Report Date: 03.28.24 


LABORATORY TESTING DATA SHEET, Report No.: 7424-C-B042 


F ] Sample Depth Laboratory | Moistu L | PL. | Gravel | Sand | Fine rg F MAX (pcf) N f est Setup ss ie i : ee . 


bom ~ | ___|Brown f-m SAND, little f-c Gravel, SAND, little f-c Gravel, 
24-S-B606 19.7 | 62.5 | 17.8 : 
little Silt & Cla 
Brown f-c SAND, some Silt, trace 
24-S-B607 61.5 | 30.5 
fine Gravel 
Brown f-m SAND and Clayey 
10-12 24-S-B608 52.1 | 40.3 
SILT, trace f-c Gravel 
Brown f-c SAND, some Silt, little 
24-S-B609 15.9 | 49.7 | 344 : 
fine Gravel 


Grey f-c SAND, some f-c Gravel, 
B-31 S-3 5-7 24-S-B610 31.0 | 45.8 | 23.2 . 
some Silt 
Brown f-c SAND, some 
B-34 S-2 2-4 24-S-B611 10.3 | 56.2 | 33.5 : . 
Clayey SILT, little fine Gravel 
Grey f-c GRAVEL and f-c SAND, 
B-36 S-3 5-7 24-S-B612 47.2 | 35.6 | 17.2 little Silt 
ittle Si 


Date Received: 03.25.24 Reviewed By: Date Reviewed: 03.29.24 


This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made. 
This report shall not be reproduced, except in full, without prior written approval from the Agency, as defined in ASTM E329. 


A-2-4(0) 
Date: 03.27.24 


Figure 24-S-B606 


AASHTO 


00% 


Coefficients 
Classification 


Soil Description 


Brown f-m SAND, little f-c Gravel, little Silt & 
Atterberg Limits 


ENG23-0189 


Sample visually classified as plastic. Sample rolled to 1/8". 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Project: 
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SPEC.* 
PERCENT 
Depth: 2-4' 


ineering 
RI 


PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAM ETER 
Sample Number: B-25 / S-2 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-2-4(0) 


Date: 03.27.24 
Figure 24-S-B607 


AASHTO 


Coefficients 
Classification 
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Soil Description 


Brown f-c SAND, some Silt, trace fine Gravel 
Atterberg Limits 


fe) 
# 


Sample visually classified as non-plastic. 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 5-7' 


SPEC.* 
PERCENT 


ineering 
RI 


PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAM ETER 
Sample Number: B-26 / S-3 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-4(0) 


Date: 03.28.24 
Figure 24-S-B608 


AASHTO 


Coefficients 
Classification 


Soil Description 


Brown f-m SAND and Clayey SILT, trace f-c 
Atterberg Limits 


fe) 
# 


Sample visually classified as plastic. Sample rolled to 1/4" 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 


§ 
GRAIN SIZE - mm. 


Client: 
Project: 
Project No: 
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Inc. 
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Depth: 10-12' 


SPEC.* 
PERCENT 


ineering 
RI 


PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-28 / S-4 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-2-4(0) 


Date: 03.28.24 
Figure 24-S-B609 


AASHTO 


Coefficients 
Classification 


Soil Description 


Brown f-c SAND, some Silt, little fine Gravel 
Atterberg Limits 


fe) 
# 


Sample visually classified as non-plastic. 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 2-4' 


SPEC.* 
PERCENT 


ineering 
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PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-29 / S-2 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


Date: 03.28.24 
Figure 24-S-B610 


A-1-b 


AASHTO 


Coefficients 
Classification 


8 


Soil Description 


Grey f-c SAND, some f-c Gravel, some Silt 
Atterberg Limits 


fe) 
# 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 5-7' 


SPEC.* 
PERCENT 


ineering 
RI 


PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-31 / S-3 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-2-4(0) 
Date: 03.28.24 
Figure 24-S-B611 


AASHTO 


Coefficients 
Classification 


00% 


Soil Description 


Brown f-c SAND, some Clayey SILT, little 


fine Gravel 


Atterberg Limits 


fe) 
# 


Sample visually classified as plastic. Sample rolled to 1/4" 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 2-4' 


SPEC.* 
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ineering 
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PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAM ETER 
Sample Number: B-34 / S-2 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


Date: 03.28.24 
Figure 24-S-B612 


A-1-b 


AASHTO 


Coefficients 
Classification 
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Soil Description 


Grey f-c GRAVEL and f-c SAND, little Silt 
Atterberg Limits 


fe) 
# 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 5-7' 


SPEC.* 
PERCENT 


ineering 
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PERCENT 
FINER 


Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-36 / S-3 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


195 Frances Avenue Client Information: Project Information: 


Willy Cranston RI, 02910 Weston & Sampson Elm Street Sewer 


@ 
i h ielsch =< Jae Phone: (401)-467-6454 Foxborough, MA Norton, MA 
Fax: (401)-467-2398 Project Manager: Ryan Larmouth Project Number: ENG23-0189 


DIVISION OF THE RISE GROUP cts.thielsch.com Assigned By: Ryan Larmouth Summary Page: 1 of 1 
Let's Build a Solid Foundation Collected By: Kathryn Lennon Report Date: 04.11.24 


LABORATORY TESTING DATA SHEET, Report No.: 7424-D-B016 


Brown f-c SAND, some f-c Gravel, 


trace Silt 
Brown f-m SAND, trace fine 


24-S-B673 ; 
Gravel, trace Silt 


Brown f-c SAND, some Silt, some 
24-S-B674 20.3 | 45.5 | 34.2 
f-c Gravel 


ais iba ft [| fo ferfosf [ fff fT Ed icicle at es 
Brown f-c SAND, some Silt, little f 
B-44 S-5 15-17 24-S-B676 13.7 | 54.8 | 31.5 
c Gravel 


Date Received: 04.04.24 Reviewed By: OD Oa Date Reviewed: 04.11.24 


This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made. 
This report shall not be reproduced, except in full, without prior written approval from the Agency, as defined in ASTM E329. 


Date: 04.10.24 
Figure 24-S-B672 
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AASHTO 


Coefficients 
Classification 


Soil Description 


Brown f-c SAND, some f-c Gravel, trace Silt 
Atterberg Limits 
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Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 2.5-4.5' 
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ineering 
RI 


PERCENT 
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Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-20 / S-2 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-1-b 


Date: 04.10.24 
Figure 24-S-B673 


AASHTO 


Coefficients 
Classification 


Soil Description 


Brown f-m SAND, trace fine Gravel, trace Silt 
Atterberg Limits 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 


GRAIN SIZE - mm. 


Client: 
Project: 
Project No: 
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Depth: 5-7' 


SPEC.* 
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PERCENT 
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Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-22 / S-3 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-2-4(0) 


Date: 04.10.24 
Figure 24-S-B674 


AASHTO 


Coefficients 
Classification 
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Soil Description 


Brown f-c SAND, some Silt, some f-c Gravel 
Atterberg Limits 


fe) 
# 


Sample visually classified as non-plastic. 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 6-7' 


SPEC.* 
PERCENT 


ineering 
RI 
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Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-23 / S-3 


Source of Sample: Boring 


YANIs LNSOdsd 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-4(0) 


Date: 04.10.24 
Figure 24-S-B675 


AASHTO 


8 
Coefficients 
85 
30 
Classification 


a) 


Soil Description 


Brown SILT, trace f-m Sand 
Atterberg Limits 


D 
D 
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fe) 
# 


Sample visually classified as non-plastic. 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 


3 
GRAIN SIZE - mm. 


° 
¥ 


Client: 
Project: 
Project No: 


(X=NO) 


Inc. 


£ 
° 
2. 
a 
ec 
<= 
2 
tad 
> 
2 
‘= 
J 
a 
A 
v) 
BS 
= 
t 
c 
o. 


Depth: 10-12' 
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Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-43 / S-3 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


A-2-4(0) 


Date: 04.10.24 
Figure 24-S-B676 


AASHTO 


Coefficients 
Classification 


Soil Description 


Brown f-c SAND, some Silt, little f-c Gravel 
Atterberg Limits 


fe) 
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Sample visually classified as non-plastic. 


ENG23-0189 


Weston & Sampson 
Elm Street Sewer 
Norton, MA 
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Depth: 15-17' 
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Cranston, 


(no specification provided) 
Thielsch Eng 


SIEVE SIZE 


OR DIAMETER 
Sample Number: B-44 / S-5 


Source of Sample: Boring 
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Checked By: Andrew Flanagan 


Tested By: AF / SF 


ATTACHMENT D 


“Important Information about This Geotechnical-Engineering Report,” by GBA, Inc. 


westonandsampson.com 


Weston ® Sampson 


Important Information about This 
Geotechnical-Engineering Report 


Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 


While you cannot eliminate all such risks, you can manage them. The following information is provided to help. 


The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you — assumedly 
a client representative — interpret and apply this 
geotechnical-engineering report as effectively as 
possible. In that way, you can benefit from a lowered 
exposure to problems associated with subsurface 
conditions at project sites and development of 

them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 

and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
techniques that can be of genuine benefit for 
everyone involved with a construction project. 


Understand the Geotechnical-Engineering Services 
Provided for this Report 

Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 

widely spaced borings and/or test pits. Field data are combined 

with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s). Estimates are made of the subsurface conditions that 

will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities. 


The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 

to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an 
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions. 


Geotechnical-Engineering Services are Performed 
for Specific Purposes, Persons, and Projects, 

and At Specific Times 

Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 


will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client. 


Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical- 
engineering study for a refrigerated warehouse will be the same as 

one prepared for a parking garage; and a few borings drilled during 

a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project. 


Do not rely on this report if your geotechnical engineer prepared it: 

e for a different client; 

¢ for a different project or purpose; 

¢ for a different site (that may or may not include all or a portion of 
the original site); or 
before important events occurred at the site or adjacent to it; 
e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations. 


Note, too, the reliability of a geotechnical-engineering report can 

be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time — if any is 
required at all - could prevent major problems. 


Read this Report in Full 

Costly problems have occurred because those relying on a geotechnical- 
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full. 


You Need to Inform Your Geotechnical Engineer 
About Change 
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect: 
e the site's size or shape; 
e the elevation, configuration, location, orientation, 
function or weight of the proposed structure and 
the desired performance criteria; 
the composition of the design team; or 
project ownership. 


As a general rule, always inform your geotechnical engineer of project 
or site changes - even minor ones - and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 


responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 


Most of the “Findings” Related in This Report 

Are Professional Opinions 

Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ - maybe significantly - from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed. 


This Report’s Recommendations Are 
Confirmation-Dependent 

The recommendations included in this report — including any options or 
alternatives — are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation. 


This Report Could Be Misinterpreted 
Other design professionals’ misinterpretation of geotechnical- 
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

confer with other design-team members; 

help develop specifications; 

review pertinent elements of other design professionals’ plans and 

specifications; and 

be available whenever geotechnical-engineering guidance is needed. 


You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction- 
phase observations. 


Give Constructors a Complete Report and Guidance 
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 

the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
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conspicuously that you've included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect. 


Read Responsibility Provisions Closely 

Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations, 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly. 


Geoenvironmental Concerns Are Not Covered 

The personnel, equipment, and techniques used to perform an 
environmental study - e.g., a “phase-one” or “phase-two” environmental 
site assessment — differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 

ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance. 


Obtain Professional Assistance to Deal with 

Moisture Infiltration and Mold 

While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture - including water vapor - from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer's 
recommendations will not of itself be sufficient to prevent 

moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists. 
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ENVIRONMENTAL SUBSURFACE INVESTIGATION MEMORANDUM 
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100 Foxborough Blvd., Suite 250, Foxborough, MA 02035 


MEMORANDUM 


TO: Ryan Henley, PE, Project Manager, Wastewater 
FROM: Jessica Podesta, Environmental Scientist; Sean Healey, LSP, Team Leader EGE 
DATE: July 3, 2024 


Norton Elm Street Sewer Design: Environmental Review, Soil and Groundwater 


SUBJECT: 
Sampling 


Weston & Sampson has performed environmental review and soil and groundwater sampling for the 
proposed Elm Street Sewer Improvement project. This memorandum summarizes the results of the 
review and sampling and provides recommendations for project design and soil and groundwater 
management during construction. 


Environmental Review: A desktop review of listed MassDEP release sites proximal to project was 
performed and identified one release Site of potential concern. The 47 Elm Street property located at 
the intersection of Cross and Elm Street is listed with the MassDEP under release tracking number (RTN 
4-0025855) due the detection of chlorinated volatile organic compounds (cVOCs) in groundwater at 
concentrations above MassDEP reportable standards. The property was formerly occupied by the Reed 
& Barton Corporation, which filed for bankruptcy and legally abandoned the property in 2015. The 
property was originally used for manufacturing textiles and then was subsequently use for jewelry 
manufacturing and plating and manufacturing of wooden cases and storage products. Historically, 
process wastewater was discharged to a river and lagoons located at the facility. Operations ceased at 
the property in 2007 and it has been vacant since that time. Impacts of various contaminants to soil, 
groundwater, surface water, and sediment above applicable regulatory standards have also been 
identified at the property during previous assessment and are related to historical fill material at the 
property, historical manufacturing use and processes, and former wastewater management processes. 
Contaminants of concern identified include petroleum hydrocarbons, metals, cVOCs, 1,4-dioxane and 
PFAS. 


Review of historic soil and groundwater sampling data collected within the western portion of the 
property adjacent to the proposed Elm Street sewer project work limits indicates the following: 
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1. Groundwater sampling did not identify concentrations of petroleum hydrocarbons, cVOCs, 
metals, 1,4 dioxane, PFAS or PCBs. Groundwater contour maps indicate groundwater at the 
facility flows to the east and southeast and away from the Elm Street project area. 

2. Analysis of soil samples collected from borings installed adjacent to Elm Street identified low 
levels of petroleum hydrocarbons and semi VOCs (SVOCs) below MassDEP cleanup standards. 
cVOCs were not detected in soil samples collected adjacent to Elm Street. Metals were detected 
below standards with the exception of concentrations of lead and arsenic which were detected 
above MassDEP cleanup standards. The source of the metals impacts at 47 Elm Street has 
been identified as fill material, historic use of the property, and also elevated levels of arsenic 
naturally occurring in native soils. 


Soil Sampling and Analysis: Weston & Sampson’s geoenvironmental team performed soil assessment 
within the project limits to obtain soil characterization data to support project design. 


On March 20, 2024, Weston & Sampson performed geotechnical evaluation in the area of the project 
adjacent to 47 Elm Street. Three (3) borings (B-29, B-30 and B-31) were advanced within Elm Street in 
the area of the proposed sewer line. A Weston & Sampson geotechnical engineer observed the borings 
and collected soil samples to evaluate soil conditions. See Figures 2b and 2c for boring locations. 


Soil samples were collected continuously within the borings through the planned depth of excavation 
cuts. Fill materials were observed within each of the borings and extended to approximately 7 feet below 
grade in B-29, and approximately 3.5 feet below grade in B-30 and B-31. The fill material consisted of 
medium to dense fine to coarse sand with little gravel. Native material consisting of very dense fine to 
medium sand with trace gravel was observed beneath the fill. Each sample was field screened for visual 
and olfactory evidence of contamination and with a photoionization detector (PID) for total organic 
volatiles (TOVs). PID readings ranged from 0.2 to 35.8 parts per million by volume (ppmv). No visual or 
olfactory signs of contamination were observed during the sampling. 


For soil management evaluation purposes, the fill and the native soil within the borings were sampled 
and characterized separately. Fill soil samples from borings (B-29, B-30, and B-31) were combined into 
one composite sample (Comp-1 FILL). Native soil samples from these borings were combined into one 
composite sample (Comp-2 NATIVE). Each composite sample was submitted for soil disposal 
characterization analysis as required by local soil disposal and reuse facilities including total petroleum 
hydrocarbons (TPH), SVOCs, total metals, polychlorinated biphenyls (PCBs), and general chemistry. 
The highest TOV reading from the boring locations representing each composite was submitted for 
laboratory analysis of VOCs. 


Table 1 (attached) provides a comparison of detected concentrations to MassDEP Reportable 
Concentrations (RCs), Massachusetts Landfill Soil Reuse Levels, and Soil Reuse Criteria for the 
Aggregate Industries Saugus, MA Less Than RCS-1 soil reclamation facility. As shown in the table, 
analysis identified levels of TPH, VOCs, sVOCs and metals in the soil samples at concentration below 
MassDEP RC’s, Massachusetts Landfill Soil Reuse Levels, and the Soil Reuse Criteria for Aggregate 
Saugus with exception of arsenic which was detected in each of the samples at levels above MassDEP 
RSC-1 standards and the Soil Reuse Criteria for Aggregate Saugus. 


Arsenic was detected in fill material soil sample (COMP-1 FILL) at 36.4 mg/kg and in the native soil 
sample (COMP-2 Native) at 21.9 mg/kg, both above the MassDEP RCS-1 standard of 20 mg/kg. The 
levels of arsenic detected in these soil samples are similar to levels detected during previous 
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investigations at the 47 Elm Street property. Specifically, review of previous data indicates that arsenic 
was detected in soil at levels ranging from 23 to 110 mg/kg in soil samples collected on the 47 Elm 
Street property immediately adjacent to Elm Street in 2017 as part of previous investigations by Weston 
Solutions. The source of the arsenic was identified as fill material and native soils were identified as 
having naturally elevated levels of arsenic. 


Based on the above, the levels of arsenic identified within the Elm Street borings appear to be associated 
with the fill and native arsenic levels previously reported to MassDEP under the 47 Elm Street release 
tracking number RTN 4-0025855. 


Groundwater Sampling and Analysis: Weston & Sampson performed groundwater sampling and 
analysis to evaluate groundwater conditions within the project area adjacent to Elm Street and obtain 
baseline data for project design specifications. On April 9, 2024, Weston & Sampson collected a 
groundwater sample from a previously installed monitoring well (ESM-4) located in the 47 Elm Street 
property and immediately adjacent to the intersection of Cross Street and Elm Street. See Figure 2b for 
the location of ESM-4. Prior to sampling the well was gauged and groundwater was identified at a depth 
of approximately 5 feet below ground surface. The well was then purged of three volumes of water and 
a groundwater sample was collected via low-flow sampling techniques. The sample was submitted for 
laboratory analysis of general Environmental Protection Agency (EPA) Dewatering and Remediation 
General Permit (DRGP) discharge parameters including VOCs, dissolved metals, total metals, and 
general chemistry. See Table 2 for a summary of groundwater analytical results. As shown in Table 2, 
analysis did not identify detectable concentrations except for iron which was detected well below the 
DRGP discharge criteria. Additionally, pH and total dissolved solids were detected outside the range of 
DRGP criteria, therefore potential treatment of groundwater dewatering effluent should be planned as 
part of project specifications. 


FINDINGS AND RECOMMENDATIONS 
Based on the above results the following findings and recommendations are provided: 


1. Based on the results of soil characterization, soil within the project limits adjacent to 47 Elm 
Street appears to meet the acceptance criteria for soil reuse at Massachusetts Landfill facilities. 
However, additional sampling will be required by the project contractor to obtain approval from 
these facilities. Additionally, capacity for soil reuse at Massachusetts Landfills is diminishing. 
Therefore, for project budgeting purposes, contingencies are recommended for multiple soil 
disposal categories including Massachusetts Landfill, and out-of-state disposal options. 


2. Results of the soil sampling identified levels of arsenic above the RCS-1 standards in both fill 
material and native soils located within the project limits of Elm Street and adjacent to 47 Elm 
Street. The levels of arsenic identified in the samples are similar to levels identified and previously 
reported to MassDEP under the 47 Elm Street release tracking number RTN 4-0025855. The 
excavation and handling of soil generated during the project adjacent to 47 Elm Street will need 
to be performed under a Utility Related-Abatement Measure (URAM) Plan pursuant to the 
Massachusetts Contingency Plan (MCP) 310 CMR 40.0460. Additionally as fill material is likely 
present throughout the entire project area, the URAM will apply to soil management for the entire 
project. The URAM Plan should be prepared by the Owner's Engineer and Licensed Site 
Professional (LSP). 
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3. Groundwater sampling did not identify impacts associated with historical releases adjacent to 
the 47 Elm Street property, however pH and total dissolved solids were detected out of the range 
of DRGP discharge criteria. Specifications for construction dewatering should allow for on-Site 
recharge, but also should include options for the contractor to obtain DRGP for potential off-Site 
discharge. Based on the analytical results, discharge treatment will likely be required. 
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Table 1 
Summary of Soil Analytical Results - Disposal Characterization 
Elm Street Sewer 
Norton, Massachusetts 


MCP Reportable 
Concentrations 
(RCs) 


MassDEP COMM-97 Disposal Less than RCS-1 Sample Identification 


Criteria Acceptance Criteria COMP-1 FILL COMP-2 NATIVE 
B-29 (0-7'), B-30 (0-3.5') & B-29 (7-15"), B-30 (3.5-15") 

RCS-1 Unlined Landfill Lined Landfill Saugus Quarry B-31 (0-3.5') & B-31 (3.5-10') 

RIPAUPAUL RIPAUPAUL 


Parameter 


Volatile Organic Compounds (VOCs) 
Naphthalene mg/kg <4 < 0.0047 
Total VOCs mg/kg RL <10% RCS-1 or 0.01 ND 


Semi-Volatile Organic Compounds (SVOCs) 

Benzo(a)anthracene mg/kg < 0.299 
Benzo(a)pyrene mg/kg < 0.299 
Benzo(b)fluoranthene mg/kg < 0.299 
Chrysene mg/kg < 0.299 
Fluoranthene mg/kg < 0.299 
Phenanthrene mg/kg < 0.299 
Pyrene mg/kg < 0.299 
Total SVOCs mg/kg ND 


Total Petroleum Hydrocarbons (TPH) 
TPH mg/kg 


Total Metals 

Arsenic mg/kg 
Cadmium mg/kg 
Chromium mg/kg 
Lead mg/kg 
Mercury mg/kg 


Polychlorinated Biphenyls (PCBs) 
Total PCBs mg/kg 


Classical Chemistry 

Conductivity umhos/cm 

Corrosivity (pH) 

Flashpoint 

Reactive Cyanide 

Reactive Sulfide 

QC by SAR 4/8/2024 Notes: 1. Only compounds that were detected are provided in this table. For a complete list of analytes, refer to the laboratory 
2. Analytical results are compared to applicable criteria from the Massachusetts Contingency Plan (MCP) Reportable 
Concentrations for S-1 soils (RCS-1), last revised 2024. 


Abbreviations: 


MCP Massachusetts Contingency Plan, 310 CMR 40.0000 
mg/kg milligrams per kilogram 
umhos/cm micromhos per centimeter 
S.U. Standard Units 
WL Results obtained from a dionized water leach of the sample. 
ND Not Detected 
NS No Standard 
< Not detected above the laboratory method reporting limit. 
> Greater than 
BOLD Parameter detected above the laboratory method reporting limit. 


'__ BOLD’ _s Parameter detected above MCP RCS-1 Reportable Concentration and Saugus Quarry Less Than RCS-1 


Parameter 


Dissolved Metals 
Arsenic 

Total Metals’ 
Arsenic 
Copper 
lron 
Lead 
Volatile Organic Compounds (VOCs) 
1,1-Dichloroethane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 

2-Butanone 

Acetone 

Benzene 

cis-1,2-Dichloroethene 

Ethylbenzene 

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 
Trichloroethene 

Vinyl Chloride 

Xylene O 

Xylene P,M 

Total Xylenes 

General Chemistry 

Chloride 

pH 

Total Cyanide 

Total Dissolved Solids 

Total Nitrogen 

Total Petroleum Hydrocarbon 

Total Suspended Solids 

Turbidity 
QC by SAR 5/13/2024 
Abbreviations: 


DRGP - Dewatering Remediation General Permit 


ug/l - micrograms per liter 

mg/l - milligrams per liter 

S.U. - Standard Units 

NTU - Nephelometric Turbidity unit 
NS - No Standard 


Table 2 
Summary of Groundwater Analytical Results 
Elm Street Sewer 
Norton, Massachusetts 


MCP Reportable 
Concentration 


RCGW-1? 


Notes: 


DRGP Discharge 
Limitations 


NS 


104 
242 
5,000 
160 


NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 


NS 
6.0 to 9.0 
178,000 
500 
10 
5 
30 
50 


Sample Identification 


ESM-4 
4/9/2024 
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< Parameter not detected above laboratory method reporting limit, shown. 


BOLD 


Parameter detected above laboratory detection limit. 
' BOLD _ Detected outside DRGP Discharge Limitations. 


1. Reportable Concentrations are only available for dissolved metals, not total. 
2. Analytical results are compared to applicable criteria from the Massachusetts 
Contingency Plan (MCP) Reportable Concentrations RCGW-1, last revised 2024. 
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GEOSEARCH, INC. OF STERLING, MA BETWEEN 
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Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 
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CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 90.9 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 15.2 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816011.2090 / E:741854.3070 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 


® Moisture Content (%) 
> Plastic Limit, PL (%) 
Liquid Limit, LL (%) 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 8 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Medium dense; black to dark 
gray; mostly fine to coarse SAND, little fine 
to coarse gravel, few non plastic fines. 


SS 
2 
ae 
eet 
seeeeieatetateeteteete 


Silty sand with gravel (SM) - Medium 

dense; light brown; moist; mostly fine to 

coarse SAND, some non plastic fines, little 

fine to coarse gravel. [FILL] [4.0] GC: 16%, SC: 50%, FC: 34% 
[4.2] Water level measured on 03/20/24 
(end of drilling). 


sees 
a 


TO 
eS 
RRR 
seesscees 


sens 
Si 
stetatetate! 


Poorly graded sand (SP) - Very dense; 
tan; moist to wet; mostly fine to medium 
SAND, trace fine to coarse gravel, trace 
non plastic fines. 


24/10} 50/4 


Drilling refusal at 15.2 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: B-30 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 94.4 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 15.8 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816268.4200 / E:741751.9760 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


Asphalt- 10 inches thick. 


Poorly graded sand with silt and gravel 
(SP-SM) - Loose; black to dark gray; 
moist; mostly fine to coarse SAND, little 
fine to coarse gravel, few non plastic fines. 


Silty sand (SM) - Loose to medium dense; 
light brown; moist; mostly fine to medium 
SAND, little non plastic fines, few fine to 


[4.4] Water level measured on 03/20/24 
(end of drilling). 


Silty sand with gravel (SM) - Medium 
dense to very dense; tan to gray; moist to 
wet; mostly fine to medium SAND, little 
fine to coarse gravel, little non plastic fines. [6.0 - 15.0] Auger grinding. 


Poorly graded sand with silt (SP-SM) - 
Dense to very dense; brown; wet; mostly 
fine to coarse SAND, few fine to coarse 
gravel, few non plastic fines. 


11/9 | 30/3 
Wealheted tock fagment Drilling refusal at 15.8 ft. (exploration 


ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


Elm Street, Norton, MA 
WSE Project: ENG23-0189 Page 1 of 1 


Weston(&)Sampson cuneuoenEte BORING ID: B-31 


CONTRACTOR: Geosearch, Inc. BORING LOCATION: See Attached Figure DATE START: March 20, 2024 

FOREMAN: Donnie Watson ADVANCE METHOD: _ Hollow-Stem Auger Drilling DATE FINISH: March 20, 2024 

LOGGED BY: K. Lennon AUGER DIAMETER: 4-1/4" ID (Stem), 7-5/8" OD (Flights) GROUND EL: 99.9 + (NAVD88) 

CHECKED BY: R. Larmouth SUPPORT CASING: N/A FINAL DEPTH: 10.0 ft. (Refusal) 
EQUIPMENT: CME 75, Truck Mounted CORING METHOD: N/A GRID COORDS: N:2816533.5180 / E:741643.5180 
SPT HAMMER: Automatic (140-Ib.) BACKFILL MATERIAL: _ Drill Cuttings and Asphalt Patch GRID SYSTEM: NAD83 State Plane (MA) 


GEOTECHNICAL STRATUM IDENTIFICATION REMARKS, OTHER TESTS, 
TEST DATA AND DESCRIPTION AND INSTALLATIONS 


@ N-Value, Raw (bpf) 
BI Organic Content (%) 


10 20 30 40 
® Moisture Content (%) 


Pm Plastic Limit, PL (%) 
4 Liquid Limit, LL (%) 


25 50 75 100 


Note: Values in brackets preceeding a 
remark indicate depth below ground 
surface (in feet) corresponding to the 
remark. 


SAMPLE ID NUMBER AND 
RECOVERY RATIO [IN./IN.] 
CORE RATE / 12 IN. [MIN.] 
PID MEASUREMENT, PPM 
BY VOLUME (HEADSPACE) 
STRATIGRAPHY LOG 
SHOWN TO NEAREST FT. 


SAMPLE TYPE GRAPHIC 
SPT BLOWS /6 IN. (OR) 


DEPTH BELOW GROUND 
SURFACE [VERTICAL FT] 


ELEVATION SCALE 


Surface: Asphalt concrete pavement. 


oy 
saist 
Seca, 


Poorly graded sand with silt (SP-SM) - 
Medium dense; orange; moist; mostly fine 
to medium SAND, few non plastic fines, 


SERROOSSIOOSSE 
manarereravanereneraranenes 
seetaenerereeereetene 


5% 
BS 


dense; tan; moist; mostly fine to coarse 
SAND, trace fine gravel, trace non plastic 


seers 
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Silty sand with gravel (SM) - Medium 

dense to very dense; tan; moist; mostly 

fine to coarse SAND, some fine to coarse 

gravel, little non plastic fines. [5.0 - 8.0] Auger grinding. 


[6.0] GC: 31%, SC: 46%, FC: 23% 


Drilling refusal at 10.0 ft. (exploration 
ended). 


Refer to the attached index sheets for important information about this log including general notes, legends, and guidance on description methods and procedures. 


